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In this study in early july softwood top cuttings were taken from the ornamental
plum (Prunus cerasifera Pissardii Nigra) tree growing in the campus of Konya
Selguk University. Effects of 90 % - 100 % air relative humidity in the misting
system, a different IBA (Indole-3-Butyric Acid) hormone dose (control, 1000,
2000, 3000, 4000 and 5000 ppm) and a perlite rooting environment on the root-
ing capability and root formation were sought on these cuttings. When the root-
ing rate of the Prunus cerasifera Pissardii Nigra tree in the study was considered
it was noticed that the highest rooting rate of 71.43 % was reached in the control
group and the lowest rate of 23.81 % was reached with a 2000 ppm hormone
dose application. The highest rooting number of 23.46 unit/cutting was obtained
with a 4000 ppm hormone dose level. The lowest rooting number was obtained
from control groups although there wasn’t any roots. The longest root with 4.08
cm length was obtained with a 3000 ppm dose level. The shortest root was ob-
tained from the control group having any roots. The highest rooting surface
length of 2.92 cm was obtained with a 5000 ppm level and the lowest rooting
surface was obtained from the control group having any roots.

1. Introduction

Prunus cerasifera ‘Nigra’, sometimes refered to
as P. cerasifera ‘Pissardii Nigra’ is a deciduous tree
with a rounded habit. The leaves are a deep purple when
young, maturing to a dark green. The inflorescence is in
the form of solitary, bowl shaped pink flowers which ap-
pear before the leaves. These are followed in autumn by
edible, dark red and spherical fruit. The species Prunus
cerasifera is native to parts of Europe and Asia.
Prunus cerasifera ‘Nigra’ is usefull to the landscape ar-
chitect as a low maintenance, spring flowering fruiting
tree. It also forms an interesting purple hedge or screen.
This species can be propagated via generative and veg-
etative methods (Anonymous 2013). Vegetative propa-
gation technique is one way of multiplying and improv-
ing clones for cultivation and research. It is mostly prac-
ticed for horticultural crops for the production of good
materials within a short period (Nanda et al., 1968).
Vegetative propagation by rooting leafy cuttings in a
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mist system is widely used for the propagation of orna-
mental plants. This technique is considered to be easy,
inexpensive and appropriate for mass plant production
(Fontanazza, 1993; Wiesman and Lavee, 1995).

The experiments reported in this paper were carried
out in order to characterize further the rooting response
of Prunus cerasifera Pissardii Nigra cuttings to the ef-
fects of six IBA concentrations and 90-100 % relative
humidity level.

2. Materials and Method

In this research, the softwood top cuttings of Prunus
cerasifera Pissardii Nigra plants grown in the Selguk
University Campus Area located in the province of
Konya constituted the herbal material of the study. 90 —
100 % humidity level, perlite media (0.0 - 5.0 mm) and
Indole-3-Butyric Acid (IBA) in different doses [0 (con-
trol), 1000, 2000, 3000, 4000 ppm and 5000 ppm] were
utilized.

The study was carried out between July 14, 2012 and
August 14, 2012 in the “Misting Unit” located below a
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plastic cover in a greenhouse in the campus area of the
Faculty of Agriculture at Selcuk University. Softwood
top cuttings were taken from the tips of the annual
shoots. They had some leaves or one or two leaves. Their
length was between 16.96 cm and 18.83 cm. Their di-
ameter was between 2.10 mm and 2.75 mm. They were
cut 1cm or 2 cm below the lowest eye in a sloped shape.
As a result of aforementioned actions one softwood top
cutting was obtained from each shoot (Kalyoncu, 1996).
After the used softwood red ornamental plum cuttings
were exposed to rooting in the misting system between
July 14, 2012 and August 14, 2012, the following exam-
inations were made: rooting rate (%), root number
(unit/cutting), root length (cm), rooting surface length
(cm), root branching (yes/no), callosity status (yes/no),
cutting width (mm), cutting length (cm). The mentioned
characteristics were examined for 7 cuttings in each
repetititon and at the end of the examination 21 cuttings
were totally examined. Cuttings experiencing rooting
were closely monitored during the application period
and mossing status, temperature and humidity levels of
the cuttings were controlled. Statistical analysis were
made on the data obtained from the experiment. A com-
puter package program, “MINITAB”, were used for
these data. Differences between the environment were
controlled with the Duncan test (Diizgiines et al. 1987).

3. Results and Discussion

Characters attributed to some of the examined char-
acteristics were found statistically significant and aver-
ages of the characters and Duncan test are shown in the
Table 1.

3.1. Rooting Rate

Relations between hormone applications in terms of
rooting rate were found statistically insignificant and the
insignificance was also noticed when Table 1 was exam-
ined. The highest rate of the hormone application aver-
ages was 71.43 which was obtained from a 5000 ppm
dose application. It was determined that softwood top
cuttings of a cherry tree (Prunus avium L.) which were
cut in early June were experienced different rooting rates
at the air relative humidity level of 85 — 90 % and 95 —
100 % and in the different IBA concentrations and in the
perlite environment. Rooting rate revealed a significant
increase with the hormone applications. The highest
rooting rate was obtained from a 1500 ppm dose appli-
cation (83.3 %) with 85 — 90 % humidity level
(Kalyoncu et al. 2008a). In the study made by Babaoglu
and Kalyoncu (2010a) in the misting system they inves-
tigated the effects of two different air relative humidity
levels, a darkly IBA hormone dose and a perlite rooting
environment on the rooting capability and root for-
mation of the softwood top cuttings of a seedling parent
apple tree which were cut in early June. At the end of
the research the highest rooting rate of 59.52 % was ob-
tained at the relative humidity level of 95-100 % with
the 8000 ppm dose and the other highest rooting rate of

62.50 % was obtained in the control group at the relative
humidity level of 85-90 %. Babaoglu and Kalyoncu
(2010b) made a study on the effects of the two air rela-
tive humidity environments, darkly IBA concentrations
and perlite rooting environment on the rooting of the
softwood top cuttings cut from cloned semi-dwarf
MM106 apple rootstock in early June. They obtained the
highest rooting rate of 95 % at the humidity level of 95-
100 % with a 500 ppm IBA dose application. Various
researchers made rooting studies on the softwood cut-
tings of various species and obtained high levels of root-
ing with the humidity level and hormone dose applica-
tions (Arslan et al. 1993; Kalyoncu, 1996; Kalyoncu and
Ozer, 2000; Ozer and Kalyoncu, 2007; Kalyoncu et al.
2009; Ersoy et al. 2010; Babaoglu and Kalyoncu, 2011).

3.2. Root Number

Relations between the hormone doses in terms of
root number were found statistically significant
(P<0.01). The highest root number of 23.46 (unit/cut-
ting) between the hormone dose applications was ob-
tained with a 5000 ppm dose application (Table 1). An
increase in the root number was observed in the applica-
tions in paralel to the incremental dose application. In
other words, the root number increased with the dose in-
crement.

Kalyoncu at al. (2008b) investigated the effects of
(85-90 % and 95-100 %) air relative humidity environ-
ment, IBA concentration applications (0, 500, 1500,
2500 ppm and 3500 ppm) and perlite rooting environ-
ment on the softwood top cuttings, cut from a cornelian
cherry tree (Cornus mas L.) in early June. In the study
they concluded that the cuttings rooted approximately at
a rate of 100 %. They also determined that the root num-
ber increased significantly in the hormone dose applica-
tions in comparison to the control group. They obtained
the highest root number of 56.133 unit/cutting at the hu-
midity level of 85-90 % with a 3500 ppm hormone dose
application. In an another study, Babaoglu and
Kalyoncu (2011) also investigated the effects of two dif-
ferent humidity conditions, six different hormone doses
and perlite rooting environment on the rooting capability
and root formation of the softwood top cuttings from M9
cloned dwarf apple rootstock. In the study they obtained
the highest cutting root number of 16.05 unit/cutting at
the humidity level of 95-100 % with a 4000 ppm dose
application.

3.3. The longest root

When the Table 1 is considered, relations between
the averages of hormone dose applications were found
statistically significant (P<0.01). The longest root of
4.08 cm was obtained with a 5000 ppm dose level and
the shortest root of 0.53 cm was obtained in the control
group. It was observed that the longest root continued to
extend with the increase of hormone dose. Babaoglu and
Kalyoncu (2011) investigated in an another study the ef-
fects of two different air relative humidity conditions,
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various IBA hormone doses and perlite rooting environ-
ment on the rooting capability and root formation of the
softwood top cuttings from M9 cloned dwarf apple root-
stock. They stated that the longest cutting root of 3.80cm

was obtained at the 95-100 % humidity level with a
8000 ppm IBA dose application and the shortest cutting
root of 1.14 cm was obtained at the humidity level of 85-
90 % with a 6000 ppm dose application.

Table 1

Effects of the humidity level of 90-100 % and various hormone dose applications on the softwood top cuttings from a
Prunus cerasifera Pissardii Nigra tree

Humidity Plant Type Cutting characteristics IBA Hormone Doses (ppm)

06) Control (0) 1000 2000 3000 4000 5000
Rooting (%) 23.81 28.57 57.74 61.90 61.90 71.43
Root number (unit/cutting) 1.61¢ 2.32¢ 35bc! 1433  14.39°  23.46°
Prunus The longest root (cm) 0.53¢ 1.92b 1.84° 2.12b 2.77% 4.082
90 - 100 CefraSife__ra Rooting surface length (cm) 0.50d 0.63cd 1.67¢ 1.70be 2.92% 3.152
Pissardii Root branchingn(Yes/No) no no 1/5 1/12 1/13 5/13
Nigra Callosity status of the cutting (yes/no) ~ 2/15 no no no no no
Cutting diameter (mm) 2.57% 2.323¢ 2.10¢ 2.35% 2.473b¢ 2.752
Cutting length (cm) 1752°  18.83  17.40° 17.54°  17.46°  16.96

AB.C :the differences between the averages having different letters in the same line are statistically significant (P<0.05)
ab.c :the differences between the averages having different letters in the same line are statistically significant (P<0.01)

3.4. Rooting Surface Length

When Table 1 is considered in terms of rooting sur-
face length, relations between the hormone dose appli-
cations were found statistically significant (P<0.01).
When the rooting surface length was examined in terms
of applications, the longest rooting surface of 3.15 cm
was obtained with a 5000 ppm hormone dose applica-
tion but the shortest rooting surface of 0.50 cm was ob-
tained in the control group. It was observed an increase
in the rooting surface length of the cuttings in paralel to
the incremental applicaitons of the hormone doses. Ba-
baoglu and Kalyoncu (2010b) investigated the effects of
two different air relative humidity environments, vari-
ous IBA concentrations and perlite rooting environment
on the rooting of the softwood top cuttings, cut from
MM106 cloned apple rootstock in early June. They
found out that the longest cutting root surface of 2.75 cm
at the humidity level of 95-100 % was observed with a
3500 ppm dose application and also found out that the
longest cutting root surface of 2.90 cm at the humidity
level of 85-90 % was obtained with a 1500 ppm dose
application. Ozer and Kalyoncu (2007) investigated the
rooting surface length at the rooting of softwood top cut-
tings from a gilaburu tree and they obtained the highest
result of 14.0cm at the humidity level of 85-90 % with a
2500 ppm IBA dose application. Kalyoncu and Ozer
(2000) made an another study on the gilaburu and they
stated that there were significant differences between the
applications. They obtained the highest value of 12.342
cm at the humidity level of 95-100 % with 3500 ppm
IBA application.

3.5. Root Branching

When Table 1 is reviewed in terms of cutting root
branching, it is determined that there isn’t root branch-
ing in the control group and a 1000 ppm dose application
and the root branching is variable in the other applica-
tions and the highest root branching of 5/13 cuttings
were experienced with a 5000 ppm dose application.
Kalyoncu et al. (2008a) investigated the rooting possi-
bilities of the softwood top cuttings, taken from cherry
trees (Prunus avium L.) in early June, at the two differ-
ent air relative humidity levels with various IBA con-
centrations and perlite environment. The highest value
of 2.208 unit/cutting in terms of cutting root branching
was obtained with a 1500 ppm application. Kalyoncu et
al. (2008b) investigated the effects of two different hu-
midity levels, IBA concentrations and the perlite rooting
environment on the rooting of the softwood top cuttings,
cut from cornelian cherry trees in early June. They didn’t
find out any cutting root branching. Kalyoncu et al.
(2009) investigated effects of the air humidity level of
85-90 % and IBA doses on the softwood top cuttings,
cut from two black mulberry types (Type 1 and Type 2)
and a white mulberry type (Type 3) in early June. They
obtained the highest root branching of 16.20 unit/cutting
in the Type 3 (white mulberry tree) with a 3000 ppm
dose application.

3.6. Callosity status of a cutting

When Table 1 is considered in terms of the cutting
callosity, it was noticed that 2/15 cutting callosity was
obtained in the control group with the applications and
there wasn’t any other cutting callosity. Initial roots usu-
ally develop from a callus. Because of that reason, it is
believed that the callus formation is a must for rooting.
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A callus and root are developed at the same time. Devel-
opment of a callus and root require the similar internal
and external conditions. A callus formation and root for-
mation are two different events that don’t depend on
each other (Eris, 2003). A callus formation is useful for
the plants having slower rooting rates. Protective layer
formed by a callus prevents a cutting from the bottom
rotting. In addition to this, a callus layer sometimes en-
ables that the cutting absorbs water (Knight and Witt,
1926).

3.7. Cutting Diameter

When the cuttings were examined in terms of the cut-
ting diameter, the difference between the hormone dose
applications was found statistically significant (P<0.01).
The highest cutting diameter of 2.75mm in terms of the
hormone dose application average was observed with a
5000 ppm dose application and the lowest cutting diam-
eter of 2.10 mm was observed with a 2000 ppm dose
application (Table 1).

3.8. Cutting Length

Relations between the dose applications in terms of
the cutting length were found statistically significant
(P<0.01). The highest cutting length of 18.83 cm was
obtained with a 1000 ppm dose application. The lowest
cutting length of 16.96 cm was obtained with a 5000
ppm dose application (Table 1). The other studies were
also revealed the similar results (Kalyoncu, 1996;
Kalyoncu and Ozer, 2000; Ozer and Kalyoncu, 2007).

Rooting rate, root number, root length, rooting sur-
face length and root branching of softwood cuttings
from Prunus cerasifera Pissardii Nigra trees changed in
terms of IBA doses in the study. It was determined that
the avarage values of all the examined characteristics’
and IBA doses applications’ effected the root number,
quality, length and surface length increases. Different
rooting rates were obtained at the relative humidity of
90-100 % with various IBA dose applications. The high-
est rooting rate of 71.43 % was obtained with a 5000
ppm dose application. To sum up, it was determined in
the study that humidity levels and hormone doses appli-
cations effected the cutting propagation of Prunus
cerasifera Piscardii Nigra tree and these humidity levels
and hormone dose applications are recommended.
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