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FACTORS AFFECTING THE ROOTING OF CUTTINGS  
OF Syringa vulgaris L. CULTIVARS 

 
 

LYUBOMIROVA Teodora, ILIEV Ivan  
 

Abstract. Syringa vulgaris L. is famous for its great diversity of ornamental cultivars and hybrids. The vegetative propagation aims at their 
conservation and use in the design of  gardens and parks. For this reason stem cuttings were collected from old individuals of the species, 
‘Charles Jolly’ and ‘Mme Florent Stepman’. One-year old hardwood cuttings were taken in the beginning of spring from dormant 
individuals and green, softwood cuttings, were collected in the middle of blooming stage. The base of the cuttings was dipped  in IBA 
powder in concentrations 0.3%, 0.5%, and 0.8% and untreated cuttings were used as control. Our results indicated that rooting was not 
induced on the hardwood cuttings. All treatments with IBA supported the induction of rooting in softwood cuttings and decreased the period 
of rooting. The cuttings from ‘Charles Joly’ and Syringa vulgaris reached statistically the highest value of rooting (45.0 ± 2.9% and 50.0 ± 
5.0%, respectively), but they did not show statistically significant differences between them. The rooting registered the lowest value in the 
cuttings from ‘Mme Florent Stepman’ (33.3 ± 13.6%).  
 
Keywords: IBA, lilac, propagation. 
 
Rezumat. Factorii care afectează formarea rădăcinii la butaşii soiurilor de Syringa vulgaris L. Syringa vulgaris L. este 
renumit pentru marea sa diversitate de soiuri și hibrizi ornamentali. Înmulțirea vegetativă are ca scop conservarea și utilizarea lor în 
proiectarea de grădini și parcuri. Din acest motiv, butașii obţinuţi din tulpină au fost colectaţi de la plantele mature, aparţinând speciilor 
"Charles Jolly" și "Doamna Florent Stepman". Butaşii lemnoşi, de un an, au fost prelevaţi la începutul primăverii de la specimenele latente și 
butașii verzi au fost colectaţi la mijlocul stadiului de înflorire. Baza butașilor a fost scufundată în pudră de IBA, cu concentrații de 0,3%, 
0,5%, 0,8%, dar au fost folosiţi şi butași netrataţi, ca probă martor. Rezultatele noastre au indicat că înrădăcinarea nu a fost indusă în cazul 
butaşilor lemnoşi. Toate tratamentele cu IBA au indicat înrădăcinarea la butași obţinuţi din lăstari şi reducerea perioadei de înrădăcinare. 
Butașii de la "Charles Joly" și Syringa vulgaris au atins statistic cea mai mare rată de înrădăcinare (45,0 ± 2,9% și 50,0 ± 5,0%, respectiv), 
dar nu s-au remarcat diferențe statistice semnificative între ei. Cea mai redusă rată de înrădăcinare a fost înregistrată la butașii proveniţi de la 
"Doamna Florent Stepman" (33,3 ± 13,6%). 
 
Cuvinte cheie: IBA, liliac, înmulţire. 

 
INTRODUCTION 

 
Common lilac (Syringa vulgaris L.) is famous for its great diversity of ornamental cultivars and hybrids 

(KRÜSSMANN, 1984; DIRR & HEUSER,1987; DIRR, 1998; FIALA, 2008) making it very suitable for use in urban areas. 
The cloning of its cultivars is performed by grafting on seedlings. However, the production of large quantities 

of grafts is limited by the season, period duration for rootstock production, and the success depends on the method of 
grafting (KRÜSSMANN, 1984; DIRR & HEUSER, 1987; DIRR, 1998; FIALA, 2008). Also, the grafting is labour-
consuming and needs large areas. That is why the rooting of cuttings is an easier and cheaper method for cloning of the 
lilac cultivars and hybrids. According to BOJARCZUK (1975) own-root lilacs grow more intensively, exhibit more 
viability and are considered more resistant to disease than grafted plants. They are also easier to propagate since root 
sprouts originate from the same cultivar.  

Rhizogenesis in cuttings of woody plants can be affected by a variety of factors that include genotype and age 
of the donor plant, physiological state at the time of excision, age or degree of lignification of the tissues in the cutting 
and environmental conditions that support the expression of the rooting potential (CAMERON et al., 2003).  

Syringa vulgaris cuttings are generally considered difficult to root because they can be rooted only for a short period 
during the year i.e. only during the phase of full bloom (SCHMIDT, 1978; BOJARCZUK, 1975, 1978a, 1979; DIRR & 

HEUSER, 1987; DIRR, 1998; HARTMANN et al., 2002; CAMERON et al., 2003). Rooting varies considerably between the 
cultivars (SCHMIDT, 1978; BOJARCZUK,1979; BASSUK et al., 1984; TYATYUSHKINA, 2007) and depends on their age 
(WALDENMAIER & BÜNEMANN, 1991), and different part of the shoots (BOJARCZUK & JANKIEWICZ, 1975; 
SCHMIDT, 1978). It was demonstrated that severe pruning, which promotes rapid growth from relatively few shoots, is 
beneficial and is widely used since it is considered to restore or maintain juvenile characteristics, including ease of rooting 
(CAMERON et al., 2003). It was found that etiolation could facilitate the rooting of cuttings (BASSUK et. al.,1984; 
PATIENCE & ALDERSON, 1984, HOWARD & RIDOUT, 1992). It has been shown that the type of auxin and its 
concentration is essential for rooting of softwood lilac cuttings; however the percentage of rooted cuttings and the optimal 
concentrations of auxin are cultivar dependant (BOJARCZUK, 1975; DIRR, 1987). 

The aim of this work was to study the effect of the physiological status of the stock plants, cultivar, and 
concentration of IBA on rooting of Syringa vulgaris cuttings.  
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MATERIAL AND METHODS 
 

Stem cuttings of 8 to 12 cm in length were collected from old individuals of the species, ‘Charles Jolly’, and ‘Mme 
Florent Stepman’. To study the effect of physiological condition of the donor plant on the rooting, one-year old hardwood 
cuttings were taken in the beginning of spring from dormant individuals (on March 20 and 21, 2012) and green, softwood 
cuttings, were collected in the middle of blooming stage (on May 7, 8, and 9, 2012). The leaves from the lower part of the 
stem (4-8 cm) were removed and discarded and the cuts were made 2-3 mm under the lowest buds. For decreasing of the 
transpiration, most leaves were eliminated and two-thirds of the leaf blade of all upper leaves was removed. The base of the 
cuttings was dipped into indole-3-butyric acid (IBA) powder in concentrations 0.3%, 0.5%, and 0.8% and non-treated cuttings 
were used as control. They were inserted at 3 × 3 cm spacing directly into rooting substrate of peat and perlite (2:1; v/v) on a 
mist propagation bench in glasshouse (Fig. 1). Air temperature on the mist bench was 20 ± 2C. The air humidity was 
controlled by automatic mist system and was 70%. Rooting was defined as the emergence of one or more roots of 3 mm or 
longer in length. The formation of callus, percentage of rooted cuttings, number of roots per cutting, and root length (total 
length of all first order roots per cutting was calculated) was recorded after 35, 55, 75, and 95 days.  

 

 
 

Figure 1. Cuttings inserted into rooting substrate of peat and perlite (2:1; v/v) on a mist propagation bench in glasshouse. 
 

Each treatment, cultivar, and season contained three replicates and for each of them 20 cuttings were used. The 
results were analysed by One-Way ANOVA followed by a post hoc LSD test at p < 0.05, using SPSS 20.0 for Windows. 
Percentage values were transformed using arcsine square root (P) (COMPTON 1994) to normalize error distribution prior 
variance analysis. 

RESULTS 
 

Callus formation was not observed on the hard-wood cuttings. However, its formation was observed before the 
rooting of soft-wood cuttings (Fig. 2) after 35 days from the beginning of the experiment and depended on the genotype 
peculiarities of the investigated cultivars. However, in ‘Charles Joly’ the rate of cuttings, formed callus increased until 
the 55th day. In the highest concentrations of IBA (0.5% and 0.8%) the callus formation continued in the cuttings of 
‘Charles Joly’ until the 55th day when 0.5% IBA was used. After these periods, some of the cuttings with callus died 
but, statistically, their mean rate remained the same (Table 1).  
 

 
 

Figure 2. Callus and root primordium formation on the cuttings. 
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In the end of experiment the size of the callus reached about 1.0 cm. Different treatments did not affect statistically 
the rate of the cuttings with callus in ‘Charles Joly’ and ‘Mme Florent Stepman’, but in Syringa vulgaris, the cuttings formed 
callus decreased with the increasing of IBA concentration (Table 1). However, a higher rate of cuttings formed callus was 
observed after treatment with 0.3% IBA and it was statistically higher in the cuttings of ‘Charles Joly’ and Syringa vulgaris 
(46.7 ± 4.4% and 61.7 ± 9.3%, resp.) in comparison with ‘Mme Florent Stepman’ (20.0 ± 10.4%) (Table 1). 
 

Table 1. Factors affecting the dynamics of callus formation (%).  
 

Cultivar 
Concentration 

of IBA 
35th day 55th day 75th day 95th day 

М ± SE М ± SE М ± SE М ± SE 

1 

Control 48.3 ± 8.3 c A 76.7 ± 10.9 d C 66.7 ± 8.3 d BC 56.7 ± 8.3 ef AB 
0.3 % 48.3 ± 4.4 c A 73.3 ± 7.3 d B 65.0 ± 7.3 d AB 61.7 ± 9.3 f AB 
0.5 % 40.0 ± 5.0 c A 41.7 ± 4.4 bc A 31.7 ± 1.7 b A 28.3 ± 1.7 abc A 
0.8 % 35.0 ± 5.8 c A 51.7 ± 8.3 bc A 45.0 ± 5.8 bc A 41.7 ± 4.4 cde A 

2 

Control 10.0 ± 2.9 a A 36.7 ± 1.7 bc B 40.0 ± 5.8 bc B 36.7 ± 1.7 bcd B 
0.3 % 30.0 ± 7.6 abc A 55.0 ± 7.6 c B 51.7 ± 9.3 cd B 46.7 ± 4.4 c-f AB 
0.5 % 30.0 ± 5.8 abc A 50.0 ± 7.6 bc B 53.3 ± 10.1 cd B 53.3 ± 6.0 def B 
0.8 % 35.0 ± 2.9 bc A 36.7 ± 1.7 bc A 43.3 ± 1.7 bc A 45.0 ± 5.0 c-f A 

3 

Control 13.3 ± 10.9 ab A 11.7 ± 9.3 a A   8.3 ± 3.3 a A 10.0 ± 5.0 a A 
0.3 % 30.0 ± 5.0 abc A 33.3 ± 10.1 b A 25.0 ± 5.0 ab A 20.0 ± 10.4 ab A 
0.5 % 33.3 ± 7.3 bc AB 38.3 ± 7.3 bc B 35.0 ± 2.9 bc AB 16.7 ± 6.0 ab A 
0.8 % 33.3 ± 6.0 bc A 41.7 ± 6.0 bc A 45.0 ± 11.5 bc A 31.7 ± 8.3 bc A 

 
The means (M) ± standard error (SE) within a column followed by the same small letter and in the rows 

followed by the same capital letter are not significantly different estimated by One-Way ANOVA followed by a post 
hoc LSD test at p ≤ 0.05 

 
Legend: 1 – Syringa vulgaris, 2 – Syringa vulgaris ‘Charles Joly’, 3 – Syringa vulgaris ‘Mme Florent Stepman’ 

 
Our results indicated that rooting was not induced on the hardwood cuttings (data not shown). The beginning of the 

adventitious roots formation in softwood cuttings was observed incidentally in some treatments after 35 days from the 
beginning of the experiment. In the control variant, the rooting began after 55 days and statistically increased until the 75th 
day. Although all investigated genotypes demonstrated lowest rooting rates of the non-treated cuttings, it could be noticed that 
cuttings from ‘Charles Joly’ and Syringa vulgaris, demonstrated statistically higher rooting potential in the end of experiment 
(18.3 ± 4.4% and 20.0 ± 5.8%, resp.) than ‘Mme Florent Stepman’ (1.7 ± 1.7%), which can be ascribed to the higher potential 
of the genotype rootability of these cultivars. However, all treatments with IBA supported the induction of rooting and 
decreased the period of rooting. The cuttings from ‘Charles Joly’ and Syringa vulgaris reached statistically the highest value 
of rooting (45.0 ± 2.9% and 50.0 ± 5.0%, respectively), but they did not show statistically significant differences between 
them (Fig. 3).  

 
 

Figure 3. Morphological peculiarities of the root system of a cutting. 
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The rooting registered the lowest value in the cuttings from ‘Mme Florent Stepman’ (33.3 ± 13.6%), but it was 
not statistically different from ‘Charles Joly’ (Table 2). 

 
Table 2. Factors affecting the dynamics of the rooting process (%). 

 

Cultivar 
Concentration of 

IBA 
35th day 55th day 75th day 95th day 

М ± SE М ± SE М ± SE М ± SE 

1 

Control 0.0 ± 0.0 a A   0.0 ±   0.0 a A 18.3 ± 6.0 bcd B 20.0 ±   5.8 bc B 
0.3 % 3.3 ± 1.7 a A 43.3 ±   1.7 e B 48.3 ± 3.3 f B 50.0 ±   5.0 e B 
0.5 % 5.0 ± 2.9 a A 23.3 ±   1.7 cd B 23.3 ± 1.7 cde B 25.0 ±   0.0 bc B 
0.8 % 3.3 ± 1.7 a A 31.7 ±   4.4 de B 31.7 ± 7.3 de B 33.3 ±   6.0 cd B 

2 

Control 0.0 ± 0.0 a A   1.7 ±   1.7 ab A   5.0 ± 2.9 ab AB 18.3 ±   4.4 bc B  
0.3 % 0.0 ± 0.0 a A 21.7 ±   9.3 cd B 36.7 ± 6.0 ef BC 41.7 ±   1.7 de C 
0.5 % 0.0 ± 0.0 a A 15.0 ±   5.0 abc AB 30.0 ± 5.0 de BC 45.0 ±   2.9 de C 
0.8 % 0.0 ± 0.0 a A 18.3 ±   8.3 cd AB 28.3 ± 10.1 de B 33.3 ±   8.8 cd B 

3 

Control 0.0 ± 0.0 a A   0.0 ±   0.0 a A   1.7 ± 1.7 a A   1.7 ±   1.7 a A 
0.3 % 0.0 ± 0.0 a A   8.3 ±   1.7 abc A   8.3 ± 1.7 abc A 13.3 ±   3.3 ab A 
0.5 % 1.7 ± 1.7 a A 16.7 ±   4.4 bcd AB 23.3 ± 8.8 cde B 23.3 ±   8.8 bc B 
0.8 % 0.0 ± 0.0 a A 18.3 ± 13.3 cd B 31.7 ± 14.2 de B 33.3 ± 13.6 cd B 

 
The means (M) ± standard error (SE) within a column followed by the same small letter and in the rows 

followed by capital letter are not significantly different estimated by One-Way ANOVA followed by a post hoc LSD 
test at p ≤ 0.05 

 
Legend: 1 – Syringa vulgaris, 2 – Syringa vulgaris ‘Charles Joly’, 3 – Syringa vulgaris ‘Mme Florent Stepman’ 

 
The results of the experiments showed conclusively that the rooting potential is determined by all investigated 

factors. The duration of cultivation was statistically the most significant factor for the rooting of cuttings (Table 3, F = 
55.598, p = 0.000). Another key factor, also statistically significant, was the concentration of IBA (Table 3, F = 25.528, 
p = 0.000). Adventitious root induction depended also on the genotype of the donor plant (Table 3, F = 16.661, p = 
0.000) but it was the most insignificant of the investigated factors. 

 
Table 3. Significance of the studied factors and their combinations on the dynamic of rooting estimated by a post hoc LSD test.  

 

Factors F 
Level of 

significance 
CV 16.661 0.000 
C 25.528 0.000 
DR 55.598 0.000 
CV × C 5.191 0.000 
CV × DR 2.555 0.024 
C × DR 2.465 0.014 
CV × C × DR 107.658 0.298 

 
a R Squared = 0.792 (Adjusted R Squared = 0.691), p < 0.05. 
 
Legend: CV = Cultivar, C = Concentration of IBA, DR = Duration of rooting 

 
Our investigation showed that the number of roots was statistically least on non-treated cuttings (control). The 

number of induced roots increased statistically significantly until the 55th day after all treatments with IBA.  
In the end of the experiment, the highest number of roots was induced in Syringa vulgaris, after the treatment of 

their cuttings with 0.5% IBA (10.3 ± 1.4), in ‘Charles Joly’ after the treatment with 0.3% IBA (5.1 ± 0.5), and in ‘Mme 
Florent Stepman’ the maximal number of roots was observed after the treatment with 0.8% IBA (8.3 ± 1.4). However, it 
should be noted that the concentration of IBA did not affect statistically the number of roots within a cultivar. A exception 
of this tendency was found only in the cuttings of ‘Mme Florent Stepman’, which formed statistically more roots after the 
treatment with 0.8% IBA (Table 4). 

Table 4. Factors affecting the number of inducted roots. 

Cultivar 
Concentration of 

IBA 
(mg l-1) 

35th day 55th day 75th day 95th day 

М ± SE М ± SE М ± SE М ± SE 

1 

Control 0.0 ± 0.0 a A 0.0 ± 0.0 a A   2.1 ± 0.4 a B   3.5 ± 0.7 ab C 
0.3 % 1.5 ± 0.5 b A 4.5 ± 0.6 cdf AB   7.0 ± 0.9 b BC   7.9 ± 1.1 c C 
0.5 % 1.5 ± 0.5 b A 7.6 ± 1.4 g AB 10.6 ± 1.3 c B 10.3 ± 1.4 c B 
0.8 % 5.0 ± 2.0 c A 6.1 ± 1.0 eg A   7.6 ± 1.2 b A   8.3 ± 1.3 c A 

2 

Control 0.0 ± 0.0 a A  1.0    1.7 ± 0.3 a B   2.0 ± 0.4 a B 
0.3 % 0.0 ± 0.0 a A 5.3 ± 0.9 de B   4.8 ± 0.6 a B   5.1 ± 0.5 b B 
0.5 % 0.0 ± 0.0 a A 3.6 ± 1.0 bcd B   3.9 ± 0.6 a B   4.9 ± 0.5 b B 
0.8 % 0.0 ± 0.0 a A 4.6 ± 0.9 cde B   4.4 ± 0.7 a B   5.0 ± 0.7 ab B 
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3 

Control 0.0 ± 0.0 a A 0.0 ± 0.0 a A   1.0    1.0  
0.3 % 0.0 ± 0.0 a A 2.4 ± 0.7 bc B   2.6 ± 0.7 a B   2.0 ± 0.5 ab B 
0.5 % 2.0  2.0 ± 0.3 b A   2.3 ± 0.5 a A   2.8 ± 0.6 ab A 
0.8 % 0.0 ± 0.0 a A 6.2 ± 1.4 efg B   7.1 ± 1.0 b BC   8.9 ± 1.3 c C 

 
The means (M) ± standard error (SE) within a column followed by the same small letter and in the rows 

followed by capital letter are not significantly different estimated by One-Way ANOVA followed by a post hoc LSD 
test at p ≤ 0.05. The results of some treatments are not included in the statistical comparison because only single 
cuttings are rooted.  

 
Legend: 1 – Syringa vulgaris, 2 – Syringa vulgaris ‘Charles Joly’, 3 – Syringa vulgaris ‘Mme Florent Stepman’ 

 
All investigated factors in our experiment, individually or jointly, had high level of significance at p ≤ 0.05. The duration 

of rooting and genotype were statistically the most significant factors for the number of the induced adventitious roots (Table 5, F 
= 50.282 and 36.637, respectively, p = 0.000). Another key factor, also statistically significant, was the concentration of IBA 
(Table 5, F = 33.513, p = 0.000). 
 

Table 5. Significance of the studied factors and their combinations  
on the number of inducted roots estimated by a post hoc LSD test.  

 

Factors F 
Level of 

significance 
CV 36.637 0.000 
C 33.513 0.000 
DR 50.282 0.000 
CV × C 7.392 0.000 
CV × DR 4.210 0.000 
C × DR 3.930 0.000 
CV × C × DR 1.356 0.143 

 

a R Squared = 0.138 (Adjusted R Squared = 0.124), p < 0.05. 
 
Legend: CV = Cultivar, C = Concentration of IBA, DR = Duration of Rooting 

 
The length of the roots increased in the period between the 35th and the 95th day of cultivation. In the end of the 

experiment, the roots of not treated cuttings (control) had in general the lowest length. The length of roots in each 
genotype was not affected significantly by different treatments with IBA. In ‘Mme Florent Stepman’, statistically the 
highest length of the roots was reached after the treatment of the cuttings with 0.8% IBA (547.4 ± 81.3 mm, resp.) in 
comparison with the other treatments (Table 6).  

All investigated factors in our experiment, individually or jointly, had high level of significance at p < 0.05, 
with exception of the combination Cultivar × Concentration of IBA × Duration of rooting (CV × C × DR). Expectably, 
the most significant factor, having an effect on the mean length of the induced adventitious roots, was the duration of 
cultivation of the cuttings (F = 59.129). Another key factor, also statistically significant, was the concentration of the 
used IBA (F = 31.323). The genotype peculiarities of the cultivar (F = 27.927) exerted the lowest influence (Table 7). 

 
Table 6. Factors affecting the length of inducted roots (mm). 

 

Cultivar 
Concentration of 

IBA (mg l-1) 
35th day 55th day 75th day 95th day 
М ± SE М ± SE М ± SE М ± SE 

1 

Control   0.0 ±   0.0 a A     0.0 ±   0.0 a A   60.2 ± 18.2 a B 200.0 ± 50.4 ab C 
0.3 %   7.0 ±   3.0 b A 129.5 ± 22.0 bc AB 287.2 ± 38.3 cd B 416.1 ± 62.5 cd C 
0.5 %   7.0 ±   3.0 b A 211.9 ± 52.3 d A 402.4 ± 60.1 de B 480.3 ± 70.7 d B 
0.8 % 33.5 ± 19.5 c A 193.6 ± 41.8 cd A 407.7 ± 59.3 e B 407.0 ± 58.0 cd B 

2 

Control   0.0 ±   0.0 a A   23.0    36.0 ± 16.3 ab B   58.8 ± 18.8 a B 
0.3 %   0.0 ±   0.0 a A 125.5 ± 30.0 bc B 170.3 ± 26.6 ab B 210.1 ± 23.0 ab C 
0.5 %   0.0 ±   0.0 a A   67.9 ± 25.5 b B 142.7 ± 30.1 ab C 181.1 ± 23.6 ab C 
0.8 %   0.0 ±   0.0 a A 121.9 ± 38.5 bc B 210.9 ± 54.7 bc C 231.8 ± 33.5 b C 

3 

Control   0.0 ±   0.0 a A     0.0 ±   0.0 a A   18.0    23.0  
0.3 %   0.0 ±   0.0 a A   58.4 ± 20.1 ab B   99.6 ± 43.5 ab BC 129.8 ± 36.1 ab C 
0.5 % 37.0   90.9 ± 30.4 b A 149.0 ± 36.6 ab AB 255.9 ± 75.2 abc B 
0.8 %   0.0 ±   0.0 a A 196.8 ± 42.9 cd B 356.7 ± 62.6 de C 547.4 ± 81.3 d D 

 

The means (M) ± standard error (SE) within a column followed by the same small letter and in the rows 
followed by capital letter are not significantly different estimated by One-Way ANOVA followed by a post hoc LSD 
test at p ≤ 0.05. The results of some treatments are not included in the statistical comparison because only single 
cuttings are rooted.  

 
Legend: 1 – Syringa vulgaris L., 2 – Syringa vulgaris ‘Charles Joly’, 3 – Syringa vulgaris ‘Mme Florent Stepman’ 
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Table 7. Significance of the studied factors and their combinations on the length  
of inducted roots estimated by a post hoc LSD test.  

 

Factors F 
Level of 

significance 
CV 27.927 0.000 
C 31.323 0.000 
DR 59.129 0.000 
CV × C 6.832 0.000 
CV × DR 4.328 0.000 
C × DR 5.357 0.000 
CV × C × DR 1.788 0.021 

 
a R Squared = 0.144 (Adjusted R Squared = 0.129), p < 0.05. 
 
Legend:, CV = Cultivar, C = Concentration of IBA, DR = Duration of Rooting 

 
DISCUSSION 

 
It was found that rooting ability of lilac cuttings depended markedly on the physiological status of the donor 

plant at the time of cutting excision and is of high importance for the rooting process (COGGESHALL, 1962; 
BOJARCZUK, 1975; BOJARCZUK & JANKIEWICZ, 1975; SCHMIDT, 1978; CAMERON et al., 2003). It was 
pointed that the rank-growing, succulent tissues are likely to have insufficient or even inappropriate reserves of 
carbohydrate storage (HARTMANN & KESTER, 2002), and high nitrogen content (HARTMANN & KESTER, 2002; 
DICK & DEWAR, 1992). Also, softwood cuttings, in comparison with dormant, hardwood cuttings, tend to have higher 
auxin. They have a moderate light requirement, since some photosynthesis enhances their rooting and their rooting 
requires more intensive water management, using mist or fog. For this reason softwood cuttings are recommended as 
the best plant material for rooting of difficult-to-root species (HARTMANN & KESTER, 2002).  

The biochemical studies for root formation in common lilac cultivars implies that the better rooting cultivars 
compared to the poorer rooting cultivars may be caused by  their higher content of ortho-dihydroxyphenols, which 
lower the activity of auxin. These cultivars are also characterized by a low level of monohydroxyphenols, which lower 
the activity of auxin (BOJARCZUK, 1978, 1979). 

In agreement with the results of several authors (BOJARCZUK & JANKIEWICZ, 1975; BOJARCZUK, 1975, 
1978, 1979; SCHMIDT, 1978; DIRR & HEUSER, 1987; DIRR, 1998, HARTMANN et al., 2002; FORD et al., 2002; 
CAMERON et al., 2003) our best results were obtained with cuttings made at flowering time. These results indicate that 
common lilac is one of the exceptions for the most suitable physiological state at the time of excision of cuttings in 
woody plants.  

Our results are in agreement with the findings of a number of researchers, which reported that the rooting 
depends on the genotype of the donor plant and vary from 0% to 100% (SCHMIDT, 1978; BOJARCZUK, 1978b, 1979; 
TYATYUSHKINA, 2007). 

Improving the rooting of cuttings of ‘Charles Joly’ has been obtained by treatment of etiolated shoots with 
black plastic tape, soaked with 0.1% or 0.8% IBA and wound about the base of the new shoots (BASSUK et al., 1984; 
MISKE & BASSUK, 1985; MAYNARD & BASSUK, 1987). However, it was found that the annual pruning 
(CAMERON et al., 2003) or using of etiolated shoots could significantly facilitate the rooting of softwood cuttings of 
this cultivar. 

Some authors have evaluated the rooting ability after 5-14 weeks (BOJARCZUK, 1975, 1978b; BOJARCZUK 

& JANKIEWICZ, 1975; SCHMIDT, 1978; BASSUK et al., 1984, MISKE & BASSUK, 1985, FORD et al., 2002; 
CAMERON et al., 2003) but others have not indicated the duration of rooting process (BOJARCZUK 1979; 
MAYNARD & BASSUK, 1987; TYATYUSHKINA, 2007). Our results showed that the rooting ability of the cuttings 
of Syringa vulgaris is strongly influenced by the duration of cultivation. Although IBA supported the induction of 
rooting, the period of rooting should not be shorter than 75 days. 

It has been reported that the type and concentration of the auxin used are of critical importance for rooting of 
woody species (SCHMIDT, 1978; BONGA & VON ADERKAS, 1992; ILIEV, 1996; DE KLERK et al., 1997; 
HARTMANN et al., 2002; DANCHEVA, 2005; ILIEV et al., 2010). It was found that concentration of IBA in the 
diapason of 0.1% - 0.8% facilitate the rooting of cuttings in common lilac and its cultivars (BASSUK et al., 1984; 
MISKE & BASSUK, 1985; MAYNARD & BASSUK, 1987). Although the tested concentrations of IBA in our 
experiment were unable to overcome the influence of the physiological status of the donor plant, it supported the 
rootability of softwood cuttings and decreased the period of rooting. However, there is always an effect of the particular 
genotype with respect to the percentage of rooting. This is in agreement with previous findings for common lilac 
cultivars (SCHMIDT, 1978; BOJARCZUK, 1979; TYATYUSHKINA, 2007) or hybrids (COGGESHULL, 1962; 
BASSUK et al., 1984).  

Root number has been used as an expression of rhizogenesis potential (VAN DR KRIEKEN et al., 1992; 
GUAN & DE KLERK, 2000; CAMERON et al., 2003; DANCHEVA, 2005; ILIEV et al., 2010; LYUBOMIROVA & 
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ILIEV, 2013), the assumption being greater root numbers correlate with greater rooting potential. Also, it has been 
shown that the quality of formed root system is an important factor for successful acclimatization (MCCLELLAND et 
al., 1990; HARTMANN et al., 2002). Our study showed that once roots reach a certain stage of development, they 
inhibit further initiation of root primordial. The inhibition might be a result of activation of a gene responsible for the 
root elongation and synthesis of plant growth regulators, which repress the root primordia induction. Gibberellins have 
been shown to inhibit rooting directly (KAWAI ,1997) and the action of growth retardants on improving root induction 
may be associated with their anti-gibberellin properties (WIESMAN & RIOV, 1994; PORLINGIS & 

KOUKOURIKOU-PETRIDOU, 1996). This consideration seems to be a possible explanation of the results achieved in 
our study. However, more detailed studies are necessary especially since root number is likely to be used widely as a 
variable in studies of the genetic control of rooting.  

In conclusion, in view of our results and according the classification of HARTMAN et al. (2002) Syringa 
vulgaris, ‘Mme Florent Stepman’, and ‘Charles Joly’ could be considered into the class of moderately-easy-to-root.  
 

ACKNOWLEDGEMENTS 
 

This research was supported by the grant No BG051PO001-3.3.06-0056, financed by the Human Resources 
Development Operational Programme (2007 – 2013) and co-financed jointly by the ESF of the EU and the Bulgarian 
Ministry of Education and Science. The authors are thankful of Assoc. Prof. Dr. Peter Zhelev for his helpful advices 
related with the statistical comparison of the results. 
 

REFERENCES 
 

BASSUK N., MISKE D., MAYNARD B. 1984. Stock plant etiolation for improved rooting of cuttings. Combined 
Proceedings, International Plant Propagators' Society. 34: 543-550. 

MAYNARD B. & BASSUK N. 1987. Stockplant etiolation and blanching of woody plants prior to cutting propagation. 
Journal of the American Society for Horticultural Science. 112: 273-276. 

BOJARCZUK K. 1975. Effect of auxin cofactors on rooting and effect of gibberellic acid on shoot growth of lilac 
softwood cuttings. Combined Proceedings, International Plant Propagators' Society. 25: 485-491. 

BOJARCZUK K. & JANKIEWICZ L. S. 1975. Rooting of Syringa vulgaris softwood cuttings using auxin, vitamins 
phenolic substances. Indole, SADH and abscisic acid. Acta Agrobotanica. 28: 229-239. 

BOJARCZUK K. 1978a. Propagation of green cuttings of lilac (Syringa vulgaris L.) cultivars using various substances 
stimulating rooting. Arboretum Kornickie. 23: 53-100. 

BOJARCZUK K. 1978b. Studies on endogenous rhizogenic substances during the process of rooting lilac (Syringa 
vulgaris L.) cuttings. The Plant Propagator. 24: 3-5. 

BOJARCZUK K. 1979. Studies on rooting cofactors in lilac (Syringa vulgaris L.) cuttings. Acta Horticulturae. 91: 501-506. 
BONGA J. M. 1982. Vegetative propagation in relation to juvenility, maturity and rejuvenation. In: Bonga J. M., 

Durzan D. J. (Eds). Tissue culture in forestry. Martinus Nijhoff/Dr. W Junk, The Hague: 387-412. 
BONGA J. M. & VON ADERKAS P. 1992. In vitro culture of trees. Kluwer Academic Publisher. 236 pp. 
CAMERON R., HARRISON-MURRAY R., FORDHAM M., JUDD H., FORD Y., MARKS T., EDMONDSON R. 

2003. Rooting cuttings of Syringa vulgaris cv. Charles Joly and Corylus avellana cv. Aurea: the influence of 
stock plant pruning and shoot growth. Trees. 17: 451-462.  

COGGESHALL R. G. 1962. Hybrid lilacs from softwood cuttings. American Nurseryman. 115: 7-8. 
COMPTON M. E. 1994. Statistical methods suitable for the analysis of plant tissue culture data. Plant Cell, Tissue and 

Organ Culture. 37: 217-242. 
DANCHEVA D. 2005. Autovegetative propagation of common ash (Fraxinus excelsior L.). Forest Science. 2: 17-30. [in 

Bulgarian]. 
DE KLERK G. J., ARNOLD-SCHMITT B., LIEBEREI R., NEUMANN K. H. 1997. Regeneration of roots, shoots and 

embryos: physiological, biochemical and molecular aspects. Biologia Plantarum. 39: 53-66. 
DICK J. MCP. & DEWAR R. C. 1992. A mechanistic model of carbohydrate dynamics during adventitious root 

development in leafy cuttings. Annals of Botany. 70: 371-377. 
DIRR M. 1998. Manual of woody landscape plants: Their identification, ornamental characteristics, culture, 

propagation and uses. Fifth Edition. Stipes publishing L. L. C. Champaign. Illinois. 1187 pp. 
DIRR M. & HEUSER C. 1987. The Reference Manual of Woody Plant Propagation: From Seed to Tissue Culture. 

Varsity Press. Inc. Athens, Georgia: 203-205. 
FIALA J. L. 2008. Lilacs: a gardener’s encyclopedia. 2-nd. Edition, Timber Press, Inc. Portland, Oregon. 416 pp. 
FORD Y.-Y., BONHAM E. C., CAMERON R. W. F., BLAKE P. S., JUDD H. L., HARRISON-MURRAY R. S. 2002. 

Adventitious rooting: examining the role of auxin in easy- and a difficult-to-root plant. Plant Growth 
Regulation. 36: 149-159.   

GUAN H. & DE KLERK G. J. 2000. Stem segments of apple microcuttings take up auxin predominately via the cut 
surface and not via the epidermal surface. Scientia Horticulturae. 86: 23-32. 



LYUBOMIROVA Teodora         ILIEV Ivan  
 

74 
 

HARTMANN H. T., KESTER D. E., DAVIES F. T., GENEVE R. L. 2002. Hartmann and Kester’s plant propagation. 
Principles and practices. Seventh edition. Prentice Hall. Upper Saddle River, New Jersey. 880 pp. 

HOWARD B. H. & RIDOUT M. 1992. A mechanism to explain increreased rooting in leafy cuttings of Syringa vulgaris 
‘Madame Lemoine’ following dark-treatment of the stock plant. Journal of Horticultural Science. 67: 103-114. 

ILIEV I., ILIEV N., DANCHEVA D., CORNEANU M., TSAKTSIRA M., GAJDOŠOVA A., MLADENOVA S. 2010. 
Factors affecting the rooting of cuttings from cultivars of Chamaecyparis lawsoniana Parl. In: Soare M., Călina 
A., Panzaru Radu L., Niculescu M., Alexandru T., Stancu I., Cola M., Nețoiu C., Dimitru I. (Eds). Durable 
Agriculture – Agriculture of the Future. Analele Universității din Craiova. 40(2): 174-181.  

ILIEV N. 1996. Possibility for increasing the using of gaint sequoia (Sequoiadendron giganteum (Lindl.) Buchh.) by 
seed and vegetative propagation. PhD thesis. Sofia. 122 pp. [in Bulgarian]. 

KAWAI Y. 1997. Effects of exogenous BAP, GA(3) and ABA on endogenous auxin and rooting of grapevine hardwood 
cuttings. Journal of the Japanese Society for Horticultural Science. 66: 93-98. 

KRÜSSMANN G. 1984. Manual of cultivated broad-leave trees & shrubs. Timber press. Portland, Oregon. 3. 87 pp. 
LYUBOMIROVA T. & ILIEV I. 2013. In vitro propagation of Syringa vulgaris L. Forestry Ideas. 19: 173-185. 
MCCLELLAND M. T., SMITH M. A. L., CAROTHERS Z. B. 1990. The effects of in vitro and ex vitro root initiation on 

subsequent microcutting root quality in three woody plants. Plant Cell, Tissue and Organ Culture. 23: 115-123. 
MISKE D. & BASSUK N. L. 1985. Propagation of hybrid lilacs using stock plant etiolation. Journal of Environmental 

Horticuture. 3: 111-114. 
PATIENCE P. A. & ALDERSON P. G. 1984. Improving the rooting of Syringa vulgaris cuttings by etiolation. 

Proceedings of the International Plant Propagators' Society. 34: 316-327. 
PORLINGS I. C. & KOUKOURIKOU-PETRIDOU M. 1996. Promotion of adventitious root formation in mung bean 

cuttings by four triazole growth reterdants. Journal of Horticultural Science. 71: 573-579. 
SCHMIDT G. 1978. Studies on some factors concerning the rooting of green cuttings of common lilac (Syringa 

vulgaris). Acta Horticulturae. 79: 79-88. 
TYATYUSHKINA T. A. 2007. Evaluation of rhizogenic activity of stem cuttings of promising common lilac varieties. 

Russian Agricultural Sciences. 33: 92-93.  
VAN DER KRIEKEN W. M., BRETELER H., VISSER M. H. M. 1992. The effect of conversion of indolebutyric acid 

into indoleacetic acid on root formation on microcuttings of Malus. Plant & Cell Physiology. 33: 709-713. 
WALDENMAIER S. & BÜENEMANN G. 1991. Ex vitro effects in micropropagation of Syringa L. Acta 

Horticulturae. 300: 201-209. 
WIESMAN Z. & RIOV J. 1994. Interaction of paclobutrazol and indole-3-butyric acid in relation to rooting of mung 

bean (Vigna radiata) cuttings. Physiologia Plantarum. 92: 608-612. 
 
 

Teodora Lyubomirova, Ivan Iliev 
University of Forestry, 10 Kliment Ohridski blvd., 1797 Sofia, Bulgaria.  

Fax: + 359 2 862 28 30,  
E-mail: ivilievltu@yahoo.com 

 
 

 
Received: March 15, 2014 
Accepted: April 21, 2014 

 

 
 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


