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EFFECTS OF CUTTING SIZE AND EXOGENOUS
HORMONES ON ROOTING OF SOFTWOOD
CUTTINGS OF CORNUS MAS L.

Abstract: In this study, the effect of cutting size and IBA concentration on rooting of
softwood cuttings of cornelian cherry was examined. Eight types of cuttings were taken
from mother trees in the urban forest in Belgrade area (terminal and node cuttings with
current season’s wood only, and terminal and node cuttings with a small section of 2-year-
old wood) and rooted under intermittent mist. Rooting rate was not affected significantly
by a cutting size, but larger cuttings had better developed root system. Therefore, it is rec-
ommended to use longer cuttings (terminal with one node, or two-nodal) treated with 1%
IBA (90-96% rooting rate).
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1. INTRODUCTION

The cornelian cherry (Cornus mas L., fam. Cornaceae) is a medium to large de-
ciduous shrub or small tree, growing on warm and sunny forest margins, open
forests, and coppices on dry and warm slopes, in altitudes of up to 1400 meters.
It is native to Southern Europe and Southwest Asia. The Cornelian cherry is low
maintenance, undemanding plant, which can grow on the different soil types, from
sandy to clay soils, as well as on shallow soils. Also, it is drought-resistant species,
suitable for hedges, anti-erosion protection and for planting in urban areas, tol-
erating high levels of air pollution (Mratini¢ and Koji¢, 1998, Bijeli¢ et al., 2012 b,
Dokupil and Rezni¢ek, 2012). Furthermore, Cornelian cherry is important hon-
ey plant, which blooms early in the spring. Its fruit is red drupe, ripening from
August to September. C. mas has high potential for organic production as valu-
able fruit species, having good yield potential even without special care (Demir
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and Kalyoncu, 2003, Cakmakci and Tosun, 2010, Bijeli¢ et al., 2012 b). Its wood is
strong and extremely dense, and valuable in carpentry (Mratini¢ and Koji¢, 1998).

The Cornelian cherry could be mass-propagated by seed or cuttings (Piotto and
Di Noi, 2001). Generative propagation is complicated and time demanding due to
long stratification period (18-36 weeks) and not very high germination rate (50—
60%) (Piotto and Di Noi, 2001). The propagation by softwood cuttings is simple
method which could be recommended for production of C. mas (Bijeli¢ et al., 2012
a, Klimenko, 2004, Korszun and Kolasinski, 2002, Markovi¢ et al., 2014 a, b, Yal-
cinkaya et al., 1999).

C. mas is rarely grown species in the Belgrade area, and its planting should be
promoted according to the principles of natural landscaping which promote the
use of native plant species instead of neophytes as way of “creative conservation”
of the wild, local genotypes (Markovi¢, 2013). Therefore, possibility of propaga-
tion of local superior genotypes in Belgrade area was investigated in order to es-
tablish the method for obtaining high quality and well adapted planting material
(Markovi¢ et al., 2014 a, b). Previous research investigated the effect of application
method and concentration of indole-3-butyric acid (IBA), the influence of cutting
type (apical or single-node) and the influence of time of taking cuttings on root-
ing of softwood cuttings of selected C. mas trees from the Belgrade area (Markovi¢
et al,, 2014 a, b). However, some researchers report that cutting size have consid-
erable influence on rooting and the futher survival of rooted cuttings (Beyl et al.,
1995, Burgess et al., 1990, Gerrakakis and Ozkaya, 2005, Gopale and Zunjarrao,
2011, Vigl and Rewald, 2014, Yang et al.,, 2015). Thus, the aim of this study was to
investigate the influence of cutting size on rooting of selected C. mas trees.

2. MATERIAL AND METHOD

The group of C. mas vigorous and healthy trees in the natural population in
Belgrade area (Miljakovacka forest) was selected. On 19. 7. 2012., from the selected
trees, 2 groups of cutting were taken. The first group consisted of 4 types of cut-
tings: (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
wood only, (4) single-node cuttings with a section of 2-year-old wood, and the sec-
ond group consisted of same types of cuttings as first one, but all cuttings were
longer with one more node. The cuttings were treated by 0,15% dilution of fungi-
cide Previcur and then their base was dipped in dust preparation of 0.2% or 1%
IBA. In the control the Auxin treatment was omitted. The rooting was performed
in sand, under intermittent mist, in greenhouse of the Faculty of Forestry, Belgrade.

Rooting percentage and other parameters such as the number and length of
primary roots, as well as the frequency and the number of secondary roots were
determined 10 weeks after placing of cuttings. Eight explants were used per treat-
ment with three replications. The significance of differences between the means
was determined by the analysis of variance (ANOVA, p <0.05) and the least sig-
nificant difference (LSD) test. Before the analysis, arcsine transformation was used
to convert the percentage data.
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3. RESULTS

After the removal from sand, the cuttings were classified into four categories:
rooted cuttings, unrooted with callus, necrotic, unchanged cuttings. The obtained
results varied depending on cutting type and IBA concentration (Table 1). However,

Table 1. State of cuttings ten weeks after sticking

Hor- State of cuttings
Cutting type mo- | rooted | unchanged | callusing | necrotic
ne (%) (%) (%) (%)
nodal cuttings 75.0 ef 0.0a 0.0a 25.0 bed
nodal cuttings + node < | 50.0cde 0.0a 0.0a 50.0 e
nodal cuttings with 2-year-old wood £ | 20.8abc 66.8 ¢ 0.0a 12.4 abc
, , ®
nodal cuttings with 2-year-old wood | & | o, . 0.0a 0.0a 710§
+ node
terminal cuttings 29.2 abc 12.5b 8.3 abc 55.0 €
terminal cuttings + node 87.5¢ 0.0a 8.3 abc 4.2ab
terminal cuttings with 2-year-old 25.0 abe 8.3 ab 8.3 abe 534
wood
terminal cuttings with 2-year-old 41.8bed 83 ab 42ab 457 ¢
wood + node
nodal cuttings 89.7 fg 0.0a 0.0a 10.3 abc
nodal cuttings + node 88.0 fg 0.0a 0.0a 12.0 abed
nodal cuttings with 2-year-old wood 63.1 de 0.0a 4.2ab 32.7cd
nodal cuttings with 2-year-old wood + 9.8 0.0a 0.0a 42 ab
node <
- - =)
terminal cuttings = 90.3 fg 0.0a 5.5ab 4.2ab
terminal cuttings + node - 917¢g 0.0a 0.0a 8.3 abc
terminal cuttings with 2-year-old 9.8 0.0a 002 424ab
wood
terminal cuttings with 2-year-old wood 70.8 def 0.0a 0.0a 202 cd
+ node
nodal cuttings 20.8abc | 292¢ 50.0g 0.0a
nodal cuttings + node 16.7 abc 50.0d 333f 0.0a
nodal cuttings with 2-year-old wood 50.0 cde 0.0a 16.6bcd | 334cd
Eggzl cuttings with Z-year-oldwood + 1 1 53400cd | 00a | 292¢f | 374de
terminal cuttings § 12.5ab 0.0a 83.3h 4.2ab
terminal cuttings + node 37.8 bed 0.0a 62.2¢g 0.0a
terminal cuttings with 2-year-old wood 12.5ab 0.0a 25.3 def 62.2f
terminal cuttings with 2-year-old wood 0.0a 0.0a 187 cde 713§
+ node

Values followed by different letters are significantly different at the P < 0.05 level according to the LSD test
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Table 2. Number and lenght of primary roots

T — Hor- | MeanNo. of | Mean length of roots (mm)

8P mone roots X tse
nodal cuttings 43a 20,1a
nodal cuttings + node 6,2 abc 46,2 cd
nodal cuttings with 2-year-old wood 23a 35,6 ab
nodal cuttings with 2-year-old wood ~ 402 196a
+ node =
terminal cuttings = 6,7 abc 30,9 ab

N

terminal cuttings + node S 8,8 bed 29,8 ab
terminal cuttings with 2-year-old 5.7 abe 2484
wood
terminal cuttings with 2-year-old 6.6 abc 27,8 ab
wood + node
nodal cuttings 11,5 de 29,52
nodal cuttings + node = 11,6 de 34,4 ab
nodal cuttings with 2-year-old wood = 9,6 bed 23,0
nodal cuttings with 2-year-old wood 43e 273 ab
+ node
terminal cuttings 9,6 bed 29,7 ab
terminal cuttings + node 10,6 cd 27,6 ab
terminal cuttings with 2-year-old 6.3 abc 26,6 ab
wood
terminal cuttings with 2-year-old 73 abe 2492
wood + node
nodal cuttings 6,0 abc 56,3 d
nodal cuttings + node 8,0 abc 41,5¢
nodal cuttings with 2-year-old wood 5,7 abc 38,3 be
nodal cuttings with 2-year-old wood 5.3 abe 577d
+ node s
terminal cuttings El 2,0a 17,0 a
terminal cuttings + node ° 5,3 abc 33,8 ab
terminal cuttings with 2-year-old 6.0 abc 30,5 ab
wood
terminal cuttings with 2-year-old _ _
wood + node

Values followed by different letters are significantly different at the P < 0,05 level according to the LSD test

IBA concentration strongly affected rooting rate, and the best results were achieved
with cuttings treated with 1% IBA where rooting percentage was higher than 63%,
in most cases ranging between 87% and 97% (Table 1). Cuttings treated with 0.2%
IBA had lower rooting percentage, but the obtained results differed depending on
cutting type, and the better results were achieved with terminal and nodal cuttings
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Table 3. Number of secondary roots

Cutting type Hormone | Frequency* (%) Mean No. of roots
nodal cuttings 333 33a
nodal cuttings + node 50,0 14,7 ¢
nodal cuttings with 2-year-old wood 50,0 6,0 ab
nodal cuttings with 2-year-old wood 0.0

< , -
+ node =
terminal cuttings 8 57,1 11,5 be
terminal cuttings + node s 55,0 7,0 ab
terminal cuttings with 2-year-old 50,0 14,0 be
wood
terminal cuttings with 2-year-old 40,0 10,2 be
wood + node
nodal cuttings 28,6 7,0 ab
nodal cuttings + node 30,0 43a
nodal cuttings with 2-year-old wood 21,4 6,3 ab
nodal cuttings with 2-year-old wood 25,0 37a
+ node =
terminal cuttings = 75,0 7,3 ab
terminal cuttings + node - 40,9 45a
terminal cuttings with 2-year-old 375 6.3 ab
wood
terminal cuttings with 2-year-old 25.0 13a
wood + node
nodal cuttings 50,0 17,0 cd
nodal cuttings + node 100,0 22,7d
nodal cuttings with 2-year-old wood 100,0 155¢
nodal cuttings with 2-year-old wood 333 2%3d
+ node =
terminal cuttings El 0,0 —
terminal cuttings + node ° 66,7 6,0 ab
terminal cuttings with 2-year-old 100,0 6.0 ab
wood
terminal cuttings with 2-year-old 0.0 B
wood + node ’

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

only with current season’s wood than with cuttings containing a section of 2-year-
old wood. However, in the control, the nodal cuttings with 2-year-old wood had
highest rooting rate.

Nodal cuttings treated with 1% IBA formed the highest mean number of roots
(9,6-14,3) (Table 2). Similarly, terminal cuttings with only current season’s wood
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also formed high number of roots in 1% IBA treatment (9,6-10,6). However, the
mean number of primary roots of all types of cutting was low in the 0,2% IBA treat-
ment and control, and obtained values mostly varied between 2,3 and 6,7. The mean
length of roots ranged between 17,0 mm and 57,7 mm, and the longest roots were
developed from nodal cuttings in control treatment (38,3-57,7 mm) (Table 2). How-
ever, there was no statistically significant difference among mean length of roots
developed from any of types of cuttings treated with 0,2% or 1% IBA (19,6-35,6
mm), with the exception of two-nodal cuttings treated with 0,2% IBA (46,2 mm).

The mean number of secondary roots was very variable, ranging from 1,3 to
26,3 (Table 3). Nevertheless, in the 1% IBA treatment it was quite low, not exceed-
ing 7,3, without statistically significant difference among different cutting types.
On the contrary, the best results were achieved in the control treatment where
number of secondary roots developed from nodal cuttings ranged between 15,5
and 26,3, but two-nodal cutting had more secondary roots (22,7-26,3) than sin-
gle node cuttings (15,5-17,0).

4. DISCUSSION

Results obtained in our research showed that the highest influence on rooting had
IBA concentration, because rooting percentage and mean number of primary roots
were noticeably high for all cutting types in 1% IBA treatment. Differences in root-
ing rate and mean number of primary roots for nodal and terminal cuttings were
recorded, but in most cases they were not statistically significant. This is contrary
to the results obtained during propagation of this species using cuttings taken ear-
lier in June where cutting type strongly influenced rooting percentage, and the ter-
minal cuttings with current season wood were rooted in higher percentage (96,7%)
than terminal cuttings with 2-year-old wood (38,4%) or nodal cuttings (37,5-58,3%)
in the 1% IBA treatment (Markovi¢ et al., 2014 a). However, in presented research,
in the 1% IBA treatment rooting rate was high for terminal as well as for nodal cut-
tings (88,0-95,8%) with the exception of the nodal cuttings with 2-year-old wood
(63,1%) and the terminal cuttings with 2-year-old wood with node (70,8%).

Influence of hormone concentration and time of taking cuttings on rooting rate
was previously described for Cornelian cherry (Bijelic at al., 2012 a, Kosina and
Baudysovd, 2011, Korszun and Kolasinski, 2002, Markovi¢ et al., 2014 a, b, Pir-
lak, 2000), but optimal concentrations differed depending on author. On the other
hand, in the mentioned researched different cutting types of C. mas were used, in
some cases two-nodal green cuttings (Bijelic at al., 2012, Korszun and Kolasinski,
2002), but in some cases hardwood cuttings were used (Hassanpour and Ali Shi-
ri, 2014, Pirlak, 2000). However, there were no investigations of influence of cut-
ting size on rooting rate. In our research, length of cuttings influenced the rooting
rate differently, depending on cutting type and hormone concentration. The most
obvious difference was in 0,2% IBA treatment, where terminal cuttings with node
was rooted in noticeably higher percentage (87,5%) than terminal cuttings with
apical bud only (29,2%), but in the control this difference was smaller (37,8% and
12,5%), and finally in the 1% IBA treatment there were almost no difference (91,7%
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and 90,3%). Although some authors (Beyl et al., 1995, Burgess et al., 1990, Gopale
and Zunjarrao, 2011, Vigl and Rewald, 2014, Yang et al., 2015) emphasize the im-
portance of cutting size for the succesfull rooting and growth of some species, for
some other species cutting length didn’t affect their rooting percentage (Bona et al.,
2012, Miller et al., 1982, Owuor et al., 2009), but affected the number of primary
roots and the longer cuttings had more primary roots (Bona et al., 2012, Miller et
al., 1982) which can be also observed in our research. Previous investigations al-
so showed that cutting diameter have significant influence on rooting, more im-
portant than cutting length, probably due to higher carbohydrate reserves in cut-
tings with greater thickness relative to thinner cuttings (Beyl et al., 1995, Biondi
et al,, 2008, Zhang et al., 2010). However, in some cases rooting percentage could
decrease with increasing cutting diameter (Howard and Ridout, 1991).

5. CONCLUSIONS

According to the results obtained in our research, it can be concluded that the
selected elite trees can be propagated by softwood cuttings treated with 1% IBA tak-
en in July. For propagation, terminal as well as nodal cuttings can be used. Root-
ing rate was not affected by a cutting size, but larger cuttings should be used in
order to obtain better developed root system.

ACKNOWLEDGEMENT

This work was supported by the Ministry of Education and Science of Serbia,
grant No 43007.

REFERENCES

[1] Beyl C. A., Ghale G., Zhang, L. (1995): Characteristics of hardwood cuttings influence
rooting of Actinidia arguta (Siebold and Zucc.) Planch. Hort Science 30 (955-972)

[2] Bijeli¢ S., Golosin B., Bogdanovi¢ B., Boji¢ M., Vujakovi¢ M. (2012 a): IBA effect of root-
ing cornelian cherry (Cornus mas L.) softwood cuttings. Letopis nau¢nih radova Poljo-
privrednog fakulteta, 36(1) (149-155)

[3] Bijeli¢ S., Golosin B., Nini¢ Todorovi¢ J., Cerovi¢ S., Bogdanovi¢ B. (2012 b): Promising
Cornelian Cherry (Cornus mas L.) Genotypes from Natural Population in Serbia. Agri-
culturae Conspectus Scientificus, 77/1 (5-10)

[4] Biondi, D.; Bredow, E. A.; Leal, L. (2008): Cutting diameter influence in the rooting of
Tecoma stans (L.) Juss. ex Kunth. Ciencias Agrarias 29(2) (277-282)

[5] Bona C. M., Biasetto L. R., Masetto M., Deschamps C., Biasi L. A. (2012): Influence of
cutting type and size on rooting of Lavandula dentata L. Revista Brasileira de Plantas
Medicinais 14(1) (8-11)

[6] Burgess D., Hendrickson O., Roy L. (1990): The importance of initial cutting size for
improving the growth performance of Salix alba L. Scandinavian Journal of Forest Re-
search 5(1-4) (215-224)

[7] Cakmakci S., Tosun M. (2010): Characteristics of Mulberry Pekmez with Cornelian
Cherry. International Journal of Food Properties, 13 (713-722)



148 Marija Markovi¢, Dragana Skocaji¢, Mihailo Grbi¢, Matilda Djuki¢

[8] Demir F., Kalyoncu I. H. (2003): Some nutritional, pomological and physical properties
of cornelian cherry (Cornus mas L.). Journal of Food Engineering 60 (335-341)

[9] Dokupil L., Rezni¢ek V. (2012): Production and use of the Cornelian cherry — Cornus
mas L. Acta Universitatis Agriculturae et Silviculturae Mendelianae Brunensis, LX No.
8 (49-58)

[10] Gerrakakis A. C., Ozkaya M. T., (2005): Effects of cutting size, rooting media and plant-
ing time on rooting of Domat and Ayvalik olive (Olea europaea L.) cultivars in shaded
polyethylene tunnel (spt.). Tarim Bilimleri Dergisi 11(3), 334-338

[11] Gopale K. D., Zunjarrao R. S. 2011. Effect of auxin, length of stem cutting, substrate,
and seasonal variations on Jatropha curcas L.: A biodiesel plant. Bioscience Discovery.
02(1): 76-81

[12] Hassanpour H., Ali Shiri M. (2014): Propagation of Iranian Cornelian Cherry (Cornus
mas L.) by. Rooted Stem Cuttings. Notulae Scientia Biologicae, 6(2) (192-195)

[13] Howard, B. H. and Ridout, MS. 1991 a. Rooting potential in plum hardwood cuttings:
Relationship with shoot diameter. Journal of Horticultural Science 66(6) (673-680)

[14] Klimenko S. (2004): The Cornelian cherry (Cornus mas L.): collection, preservation,
and utilization of genetic resources. Journal of Fruit and Ornamental Plant Research
12 (93-98)

[15] Korszun S., Kolasinski M. (2002): Alternative technology of propagation cornelian
cherry (Cornus mas L.). Biuletyn Ogrodow Botanicznych, 11 (51-56)

[16] Kosina, J.; Baudy$ovd, M. 2011. Propagation of less known fruit crops by cuttings.
Védecké Prace Ovocnarské 22: 223-229.

[17] Markovi¢ M., Grbi¢ M., Djuki¢ M. (2014 a): Effects of cutting type and a method of IBA
application on rooting of softwood cuttings from elite trees of cornelian cherry (Cornus
mas L.) from Belgrade area. Silva Balcanica, 15(1): 30-37

(18] Markovi¢ M., Skocaji¢ D., Grbi¢ M., Djuki¢ M. (2014 b): Uticaj vremena uzimanja rezni-
ca i koncentracije IBA na oziljavanje zelenih reznica drena (Cornus mas L.) poreklom sa
reprezentativnih mati¢nih stabala na podruéju Beograda. Glasnik Sumarskog fakulteta
110, Univerzitet u Beogradu — Sumarski fakultet, Beograd UDK: 635.92.054.012

[19] Markovi¢, M. (2013): Novi trendovi u ozelenjavanju kao nacin za o¢uvanje biodiverzite-
ta. Zastita prirode, 63(1-2): 25-33

[20] Miller N. F., Hinesley L. E., Blazich F. A. (1982): Propagation of Fraser fir by stem cuttings:
Effects of type of cutting, length of cutting, and genotype. HortScience 17 (827-829)

[21] Mratini¢, E., Koji¢, M. 1998. Wild fruit species of Serbia. Institute for agricultural re-
search “Serbia”, Belgrade (in Serbian).

[22] Owuor B.; Musyimi D., Ocaido M., Asimwe J. (2009): Vegetative propagation of the
large sour plum (Ximenia caffra Sond) by rooting of plagiotropic stem cuttings. Journal
of Agricultural and Biological Science, 4 (1) (19-25)

[23] Pirlak L. (2000): Effects of different cutting times and IBA doses on the rooting rate of
hardwood cuttings of cornelian cherry (Cornus mas L.) Anadolu 10: 122-134.

[24] Vigl F., Rewald B. (2014): Size matters? The diverging influence of cutting length on
growth and allometry of two Salicaceae clones. Biomass Bioenergy 60 (130-136)

[25] Yalcinkaya E., Erbil Y., Ufuk S. (1999): Studies On Propagation Methods of The Corneli-
an Cherry (Pub. No. 131) Atatiirk Central Horticultural Research, Institute Yalova, An-
nual Report 1998-1999.

[26] Yang F., Wang J., Li Y. (2015): Effects of cutting size and exogenous hormone treatment
on rooting of shoot cuttings in Norway spruce [Picea abies (L.) Karst.], New Forests 46
(91-105)

[27] Zhang M., Wang D., Ren S., Fan L., Liu R. (2010): Effects of Feijoa cutting diameter on
seedling quality. Agricultural Journal 5(3) (139-141)





