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Abstract

In this study, the effect of application method of indole-3-butyric acid (IBA) (powder 
dip or immersion in the solution) on rooting of softwood cuttings of Cornelian cherry was 
examined. Four types of cuttings were taken from elite mother tree in the urban forest in Bel-
grade area (terminal and single-node cuttings with current season’s wood only, and terminal 
and single-node cuttings with a small section of 2-year-old wood) and rooted under intermit-
tent mist. After 10 weeks, the best results were obtained using terminal cuttings with current 
season’s wood only, treated with 1% IBA (powder dip) (96.7% rooted cuttings; mean number 
of primary roots per cutting was 12.9).
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INTRODUCTION

The species Cornus mas L. (fam. Cornaceae) is native to Southern Europe 
and Southwest Asia, growing in altitudes of up to 1400 m a.s.l. It is a medium to 
large deciduous shrub or small tree with dark brown branches and greenish twigs, 
usually reaching a height of 5-12 m. The fruit is an oblong, red, single-seeded 
drupe, 10-20 mm long. The wood is strong and dense, and valuable in carpentry 
(Mratinić, Kojić, 1998). It is low maintenance, undemanding plant, very tolerant 
to abiotic and biotic factors. The Cornelian cherry tolerates high levels of air pol-
lution, growing on the different soil types, from sandy to clay soils, as well as on 
shallow soils where pH value can vary (slightly acid, neutral, alkaline). Also, it 
is drought-resistant species, suitable for hedges, anti-erosion protection and for 
planting in urban areas. Further, it is an important honey plant because it blooms 
early in the spring, at the time when there are very few blooming plants available 
to bees (Mratinić, Kojić, 1998; Bijelić et al., 2012; Dokupil, Řezniček, 2012). The 
Cornelian cherry is valuable fruit species that has high potential for organic pro-
duction since it can be grown without application of chemicals, having good yield 
potential even without special care (Demir, Kalyoncu, 2003; Cakmakci, Tosun, 
2010; Bijelić et al., 2012). 

New trends in the landscape architecture and horticulture promote the use of 
native plant species instead of neophytes which can become invasive (‘native gar-
dening’, ‘creative conservation’, ‘natural landscaping’). The native plants are well 



31

adapted to a surrounding environment, usually with low requirements, and their use 
is also beneficial to wildlife (e.g. food and shelter for birds). Planting the wild geno-
types can also contribute to genofond conservation of the selected species (Buslaff, 
Johnson, 2004; Hitchmough, 2008; US Forest Service - Native gardening, 2013; 
Naturescape British Wild Flowers, 2013; United States Environmental Protection 
Agency - Greenscapes, 2013; California Native Plants Society, 2013; Biodiversity 
in Urban Gardens, 2013). Also, some researchers (Grbić, 1996) emphasize the im-
portance of using the local genotypes because such plants are well adapted to a local 
environmental conditions. 

Taking into account that C. mas is rarely grown species in Belgrade area, its 
planting should be promoted, in private gardens as well as in public green areas. 
To provide enough suitable planting material, it was necessary to propagate elite 
mother plants already well grown in Belgrade area. Cornelian cherry could be propa-
gated using generative or vegetative methods. Generative propagation is possible 
but the seeds have a complex dormancy. In nature, germination occurs during the 
second spring or even the third, after seed dispersal. The seeds must be separated 
from the pulp of the fruits because it contains substances inhibiting germination. 
Stratification is necessary including 12-20 weeks warm and 6-16 weeks cold period, 
and after that the average germination of 50-60% can be expected (Piotto, Di Noi, 
2001). Vegetative propagation can be performed by cuttings, sprouts, grafting or 
tissue culture (Ďurkovič, 2008; Ďurkovič, Bukovska, 2009). The use of cuttings is 
a simple method which could be recommended for production of Cornelian cherry. 
The propagation by cuttings was already studied for C. mas (Yalcinkaya et al., 1999; 
Korszun, Kolasinski, 2002; Klimenko, 2004; Bijelić et al., 2012), but the available 
data are different depending on author. 

IBA is one of the most commonly used stimulators for rooting of cuttings be-
cause it is stable and stimulates the process, i.e. the formation of adventitious roots 
well and also influences their size, number and weight. It was reported that 2% dose 
of this phytohormone significantly increased size, number and weight of roots in 
Ficus benjamina Roxb. and F. elastica L. (Djukić et al., 2013).

The aim of this study was to evaluate the effect of application method of 
indole-3-butyric acid (IBA) (powder dip or immersion in the solution) on rooting of 
softwood cuttings of selected C. mas tree from Belgrade area. Also, the influence of 
cutting type (apical or nodal) on rooting were investigated.

MATERIAL AND METHOD

Near Miljakovacka forest, on the slope near Monastery Rakovica, a group of 
C. mas elite trees in the natural population was selected. On 28. 06. 2012, from the 
selected trees one was chosen for setting the experiment and 4 types of cutting were 
taken: (1) terminal cuttings with current season’s wood only, (2) terminal cuttings 
with a section of 2-year-old wood, (3) single-node cuttings with current season’s 
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wood only, (4) single-node cuttings with a section of 2-year-old wood. Before stick-
ing in sand, the cuttings were treated by 0.15% dilution of fungicide Previcur and 
immersed in the solution of 1% IBA for 24 h or their base was dipped in dust prepa-
ration of 1% IBA. In the control group of cuttings the auxine treatment was omitted. 
The rooting was performed under intermittent mist. Temperature was not regulated 
and it ranged between 25°C and 38°C. The rooting was conducted in greenhouse of 
the Faculty of Forestry, Belgrade.  

Ten weeks after sticking, the state of cuttings, the number and length of primary 
roots, frequency and number of secondary roots of rooted cuttings were determined. 
Eight explants were used per treatment with three replications. The significance of 
differences between the means was determined by the analysis of variance (ANOVA, 
p <0.05) and the least significant difference (LSD) test. Before the analysis, arcsine 
transformation was used to convert the percentage data. 

RESULTS

The cuttings were removed from sand and classified into four categories: 
rooted cuttings, unrooted with callus, necrotic, unchanged cuttings. The obtained 
results varied depending on cutting type and IBA application (Table 1) as well as on 
their interaction (Table 2). Thus, in treatment with dust application of IBA the best 
result was obtained with terminal cuttings (96.7%), but in treatment with solution of 
IBA and on the control treatment the best results were achieved with nodal cuttings 
with 2-year-old wood (77.1% in both cases). On the other hand, rooting of terminal 
cuttings treated with solution of IBA and on the control treatment was very poor, 
less than 23% of cuttings were rooted (Table 1). The rooting of nodal cuttings was 
best in the control treatment (62.5%), then in the treatment with dust application of 
IBA (58.3%) and significantly lower when IBA was applicated as solution (33.4%). 
The multiple range test showed that the difference between two examined methods 
of IBA application is significant at the 95.0% confidence level (Table 3), and even 
that addition of IBA as solution has poorer effect than a control, possible due to 
interaction with some endogenous hormones in cuttings which caused inhibition of 
rooting.

The percentage of callusing cuttings were also very high, reaching 73.3% (ter-
minal cuttings in the control), but in treatment with dust application of IBA did not 
exceed 16% (Table 1). 

Terminal cuttings treated with dust preparation of IBA formed the highest 
mean number of roots (12.9) (Table 4). The relatively high number of primary roots 
was formed by rooting nodal cuttings without hormone treatment (9.8) and treated 
with IBA powder dip (11.8). Similarly, terminal cuttings with 2-year-old wood also 
formed high number of roots in dust IBA treatment (8.0) and in the control (9.7). 
However, the mean number of primary roots of all types of cutting was low in the 
IBA solution treatment, not exceeding 5 roots per cutting (Table 4). The mean length 
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Table 1. State of cuttings ten weeks after sticking

Cutting type Hormone
1% IBA

State of cuttings
rooted

(%)
unchanged

(%)
callusing

(%)
necrotic

(%)
nodal cuttings dust 58.3bcde 4.2a 0.0a 37.5cd

terminal 
cuttings dust 96.7f 0.0a 0.0a 3.3a

nodal cuttings
with 2-year-old wood dust 37.5abcd 16.7a 12.5ab 33.3bcd

terminal cuttings with 
2-year-old wood dust 38.4abcd 0.0a 15.4ab 46.2d

nodal cuttings solution 33.4abc 8.3a 50.0cd 8.3a

terminal cuttings solution 22.5cde 0.0a 33.3abc 4.2a

nodal cuttings with 
2-year-old wood solution 77.1de 12.4a 45.8bcd 16.7ab

terminal cuttings with 
2-year-old wood solution 16.7a 8.3a 58.3cd 16.7abc

nodal cuttings control 62.5de 0.0a 37.5bc 0.0a

terminal cuttings control 22.5ab 4.2a 73.3d 0.0a

nodal cuttings with 
2-year-old wood control 77.1de 2.4a 17.2ab 3.3a

terminal cuttings with 
2-year-old wood control 10.0a 50.0b 40.0bc 0.0a

Values followed by different letters are significantly different at the P < 0.05 level according to 
the LSD test

Table 2. Analysis of Variance - Type III Sums of Squares

Source Sum of 
Squares

Df Mean Square F-Ratio P-Value

Main effects
A: cutting type 4611.18 3 1537.06 7.64 0.0009
B: hormone 2315.66 2 1157.83 5.75 0.0091
Interactions
AB 8279.36 6 1379.89 6.86 0.0002
Residual 4829.91 24 201.246
Total (Corrected) 20036.1 35

All F-ratios are based on the residual mean square error
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of roots ranged between 18.5 mm and 27.5 mm and there were no significant differ-
ences between the treatments due to large number of homogenous groups (Table 4). 
Likewise, there was no statistically significant difference among different treatments 
and cutting types in the mean number of secondary roots, which ranged from 4.3 
(terminal cuttings treated with IBA powder) to 8.7 (nodal cuttings treated with IBA 
solution) (Table 5). 

Table 3. Multiple range tests for influence of treatments on rooting percentage

Treatment Homogenous groups
1% IBA solution X a
Control XX ab
1% IBA powder X b

Within each column, the levels containing X’s form a group within which there are no statistically 
significant differences, according to Fisher’s least significant difference (LSD) test (at the P < 0.05 
level)

Table 4. Number and lenght of primary roots

Cutting type Hormone
1% IBA

No. of roots
X±se

Mean length of roots 
(mm)
X±se

nodal cuttings dust 11.8±1.3cd 22.0±1.0cde

terminal cuttings dust 12.9±0.9d 19.2±0.7b

nodal with 2-year-old wood dust 5.0±1.6ab 24.9±2.0efg

terminal with 2-year-old 
wood

dust 8.0±2.1abc 21.4±2.1bcdef

nodal cuttings solution 3.3±1.6a 18.5±2.6bcd

terminal cuttings solution 5.0±1.2ab 27.5±1.5g

nodal with 2-year-old wood solution 3.0±1.9a 26.4±3.1defg

terminal with 2-year-old 
wood

solution 4.3±2.3ab 24.5±3.2bcdefg

nodal cuttings control 9.8±1.5cd 19.0±1.3bc

terminal cuttings control 2.6±2.0a 24.4±3.7bcdefg

nodal with 2-year-old wood control 6.3±0.9ab 25.5±1.0fg

terminal with 2-year-old 
wood

control 9.7±2.7bcd 9.1±2.9a

Values followed by different letters are significantly different at the P < 0.05 level according to the 
LSD test 



35

DISCUSSION

Results obtained in our research were quite variable depending on method of 
IBA application and cutting type. Variable results were also obtained in similar stud-
ies of propagation of C. mas by cuttings, depending on hormone concentration, time 
of taking cuttings and hormone application. Thus, Bijelic et al. (2012) investigated 
the influence of IBA application on rooting, taking the softwood cuttings in two 
terms (at beginning end of June), and best results were obtained using 0.8% IBA in 
powder form with a system for generating H2O2 (47-80% rooted cuttings depending 
of term), with the same concentration of IBA in powder only rooting rate was lower 
(30-35%) and the poorest were obtained using 0.3% IBA in the form of hydrogel (20 
- 25%). Research of Kosina, Baudyšová (2011) has also confirmed that rooting of 
C. mas - softwood cuttings was depending on time of their taking and the hormone 
concentration, ranging from 32% to 95%. Even the hardwood cuttings were used for 
propagation of Cornelian cherry, the term of taking cuttings as well as IBA concen-
tration influenced the rooting rate which ranged from 10.0 to 46.7% (Pirlak, 2000). 

Table 5. Number of secondary roots

Cutting type Hormone
1% IBA

Frequency* 
(%)

Mean No. 
±se

nodal cuttings dust 50.0 6.6±1.7a

terminal cuttings dust 24.1 4.3±1.7a

nodal with 2-year-old 
wood

dust 55.6 7.6±2.0a

terminal with 2-year-old 
wood

dust 60.0 6.3±2.6a

nodal cuttings solution 37.5 8.7±2.6a

terminal cuttings solution 86.7 6.5±1.2a

nodal with 2-year-old 
wood

solution 50.0 5.3±2.2a

terminal with 2-year-old 
wood

solution 50.0 4.5±3.1a

nodal cuttings control 40.0 4.5±2.2a

terminal cuttings control 80.0 5.5±2.2a

nodal with 2-year-old 
wood

control 69.2 7.4±1.0a

terminal with 2-year-old 
wood

control 0.0 -

Values followed by different letters are significantly different at the P < 0.05 level according to the 
LSD test 
*Frequency represent the percentage of rooted cuttings which have formed secondary roots
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Results obtained by Korszun, Kolasinski (2002) showed that substrat type can also 
affect rooting of C. mas cuttings, together with IBA concentration. They used 1% or 
2% IBA (Rhizopon AA) for rooting of nodal cuttings, and the percentages of rooted 
cuttings were poorer in moss peat and sand (1: 1) (14-56%) than in mixture of moss 
peat and perlite (1: 1) (78-100%). In our results, the rooting percentage of cuttings 
treated with 1% IBA solution was the poorest with the lowest number of primary 
roots, and the best results were obtained by using the 1% IBA powder. However, the 
rooting rate was strongly dependent on cutting type. Differences obtained during this 
research show that probably there is different hormone level among different cuttings 
types, indicating that interaction between endogenous hormone level and exogenous 
auxin treatment had influence on rooting rate and number and length of roots.

CONCLUSIONS

According to the results obtained in our research, it could be concluded that 
the selected elite tree can be used as source for vegetative propagation by soofwood 
cuttings, but for a large scale production, the rooting capacity of other trees from this 
population should be investigated. According to the results obtained in this research, 
terminal cuttings with current season’s wood should be used and treated with 1% 
IBA (powder) before sticking. Additionally, rooting of single-node cuttings, with 
current season’s wood or with a section of 2-year-old wood without the auxine tret-
man can be evaluated. 
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