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Abstract: Two groups of olive cultivars were characterized as showing low (Tokhmkabki) and high 
(Roghani) rooting percentage after application of IBA treatment. Semi-hard wood cuttings were dipped in 
H2O2 (0-3.5% w/v) and IBA (4000 mg.l-1) and also they were investigated in combination. H2O2 alone did 
not stimulate rooting of olive cuttings and there were no significant differences between this treatment and 
control in both cultivars. It was obvious that IBA treatments increased the rooting percentage, number of 
root cuttings, root length and root fresh\dry weight in 2 olive cultivars but the combination of IBA and H2O2 
in some factors was more effective but there were no significant differences when IBA was used instead of 
in both cultivars. 
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INTRODUCTION 

 
The traditional methods used for olive 
multiplication since ancient times are the purely 
asexual method of propagation (using suckers or 
cuttings) and later on the method of grafting 
seedlings. The main techniques which are now 
used commercially for olive propagation are 
rooting of cuttings (Fontanazza, 1996; Cetintas 
gerakakis, 2005).Rooting hormones should be 
applied to the base of cuttings to increase overall 
rooting percentages, hasten root initiation, 
increase the number and quality of roots and 
encourage uniformity of rooting. The most 
widely used hormone is Indole butyric acid 
(IBA) (Wiesman and Epstein, 1987; Dauod et al., 
1989; Fernandes Serrano, 2002; Cetintas 
gerakakis, 2005; Ozelbaykal and Gezerel, 2005; 
Bartolini et al., 2008). 
In fact, Rugini and Fedeli (1990) reported that 
the biggest problem in vegetative propagation, in 
some species of olive is the low ability of 
regeneration leading to low percentage of 
rooting. All Mediterranean countries have one or 
two economically very important but difficult to 
root olive cultivars. In this research we used 
"Roghani"(high rooting ability) and 
"Tokhmkabki" (low rooting ability) cultivars. 
Various attempts have been made to enhance 
rooting ability of olive cultivars with different 
methods of IBA application.  
 
 
 
 

 
 
The present study was carried out to investigate 
the rooting ability of two local olive cultivars 
(Roghani and Tokhmkabki) in response to H2O2 
3.5% alone and combined with IBA 4000 mg.l-1. 

 
MATERIALS AND METHODS 

 
Olive cuttings of the Roghani (easy-to-root) and 
Tokhmkabki (hard-to-root), which are important 
for black and green table olive cultivars in Iran, 
were prepared in 12-15 cm length and with 3-4 
leaves, in May. Indol-3-butyric acid (IBA) 
solution at 4000 mg l⎯1were freshly prepared 
dissolving IBA powder (Sigma, St. Louis, Mo, 
USA) in an alcohol/water solution. And 
hydrogen peroxide 3.5% (w/v) solution was 
prepared diluting a 35 %( w/v) H2O2 stock 
solution in distilled water. Semi-hardwood 
cuttings were immediately treated by dipping 
2cm of their basal ends in the IBA without H2O2 
(IBA 4000 mg l⎯1, 0: control) and compared with 
cuttings dipped in H2O2 solution without IBA 
(H2O2 3.5 %, 0: control) and also treated with 
combination of IBA and H2O2. All of cuttings 
were placed in basal-heated benches that were 
filled with perlite and maintained at a constant 
temperature of (23±2oC). The benches were 
placed in to a polyethylene green house, the  
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green house air temperature ranged between 16 

oC and 26 oC and the relative humidity was 
maintained at approximately 50%.  
Sampling of semi-hard wood cuttings was 
performed approximately 120 days after the 
beginning of the rooting treatments and each 
cutting was scored for rooting percentage, 
number of roots, length of the roots, roots 

fresh/dry weight. Twenty cuttings per plot, 
replicated 4 times were used for each treatment. 
Data were statistically analyzed using MSTATC. 
Analysis of variance was performed to separate 
means and significant differences were 
determined with Duncan’s multiple range tests at 
P ≤ 0.05. 

 
RESULTS AND DISCUSSION 

 
Our results show that the application 4000 mg.l-1 
IBA improved the rooting percentage in two 
olive cultivars in comparison with control. Olive 
rooting is apparently related to the genotype: in 
fact, the two genotypes used in this study have 
shown different rooting abilities. Combined  
 
 

 
 
application of IBA with H2O2 significantly 
promoted the rooting of cuttings according to 
untreated ones, but the rooting was low compared 
to the IBA alone. The highest rooting quality was 
obtained on "Roghani" cuttings treated with 4000 
mg.l-1 IBA with a mean root number of 14.06. 
The mean number of root in "Roghani" was 
higher than that in "Tokhmkabki" (Table 1). 

 
Table 1.  Rooting, Number of roots, Root length and Root fresh/dry weight treated with IBA and H2O2 alone and combination of 

them in "Roghani" cultivar. 

Treatments 

 
Rooting (%) Number of roots 

Roots  

Length (cm) 

Roots fresh weight 

(g) 

Roots dry weight 

(g) 

control 15b* 4.42b 5.5b 0.83b 0.14b 

H2O2 3.5% 17.5b 4.32b 5.75b 0.78b 0.11b 

IBA 4000 (mg.l-

1) 
68a 14.06a 15.5a 3.41a 1.62a 

H2O2 3.5% 

+ IBA 4000(mg.l-

1) 

66.25a 13.78a 16.11a 3.26a 1.51a 

*Mean values within a column with same letter are not significantly different based on Duncan's multiple range test (P < 0.05). 

 
The highest rooting quality was obtained on 
"Tokhmkabki" cuttings treated with IBA 4000 
mg.l-1 + H2O2 3.5% with a mean root number of 
9.53. Moreover, "Tokhmkabki" rooting quality 

could be significantly improved by IBA+ H2O2 in 
comparison to control. But this treatment did not 
differ from IBA alone (Table 2).  

 
Table 2.  Rooting, Number of roots, Root length, and Root fresh/dry weight treated with IBA and H2O2 alone and combination of them 

in "Tokhmkabki" cultivar.  

Treatments 

 
Rooting (%) Number of roots 

Roots  

Length (cm) 

Roots fresh 

weight (g) 

Roots dry weight 

(g) 

control 5b* 1.27b 2.7b 0.13b 0.08b 

H2O2 3.5% 6.5b 1.41b 3.01b 0.10b 0.06b 

IBA 4000 

 (mg.l-1) 
24.5a 9.32a 10.9a 2.02a 0.47a 

H2O2 3.5% 

+ IBA 4000(mg.l-1) 
23.75a 9.53a 9.63a 2.18a 0.55a 

*Mean values within a column with same letter are not significantly different based on Duncan's multiple range test (P < 0.05).  
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Auxin is well known to stimulate root formation 
of the cuttings (Hartmann and Kester, 1990; 
Khattak et al., 2001). Adventitious root initiation 
in olive cuttings can be stimulated by auxins, 
particularly indol-3-butyric acid (IBA) but in 
difficult-to-root cultivars, the auxin either fails to 
promote rooting or promotes it only slightly 
(Serrano et al., 2002). The majority of the 
cultivars showed a moderate or low rooting 
ability even in response to IBA treatment. The 
difficulty of rooting in some cultivars was 
partially attributed to the presence of continuous 
sheath of sclerenchyma cells (Centeno and 
Gomez-del-Campo, 2008) or to the increase in 
cortex thickness during rooting forming 
mechanical barrier to emergence of root initials. 
The maximum number of roots in IBA treated 
may be due to its effect on cell wall turgidity, 
which accelerates cell division (Rahman et al., 
2002) The effectiveness of auxin to raise rooting 
percentage of the cuttings could be through 
increasing cambial activity and differentiation of 
root primordial (Davies and Joiner, 1980) or by 
stimulating redistribution and mobilization of 
some auxin cofactors towards base of the 
cuttings. Auxin-induced root formation requires 
cell division and appears to involve delaying or 
reversal of senescence process. These results 

confirm with the several finding like Wiesman 
and Markus, 2002; Serrano et al., 2002; Pio et 
al., 2005 ; Rahman et al., 2002, and differ from 
Sebastiani and Tognetti, 2004 in which IBA+ 
H2O2 had significantly higher root number in 
comparison with those treated with IBA alone in 
"Frantoio" and "Gentile di Larino". 
Root elongation was also induced with these 
treatments (IBA+ H2O2) and roots reached a 
length significantly higher than those of untreated 
cuttings in both cultivars. Successful rooting of 
cuttings is determined both by the number of 
roots formed and by root elongation and growth 
(Hartmann and Kester, 1990).  No significant 
differences were found in roots fresh and dry 
weight when IBA+ H2O2 was applied in 
comparison with IBA alone in both cultivars. The 
lowest root fresh and dry weights were found in 
control cuttings. In the current study, treatments 
with 3.5 % H2O2 were not significantly higher 
than that of untreated cuttings in 2 cultivars in all 
parameters that measured.  The combination of 
IBA and H2O2 in some factors was more effective 
than IBA alone but this treatment did not differ 
from IBA alone in 2 cultivars. Exogenously 
applied H2O2 might have been ineffective in 
rooting of these 2 cultivars (Table 1, 2). 

 
REFERENCES 

 

Bartolini, G., R. Petrucceli and P. Pestelli, 2008. 

Preliminary study on in vivo rooting of two 

Olea europaea L. genotypes. Acta Hort., 

791:191-195. 

Cetintas gerakakis, A., and M. Taha ozkaya, 

2005. Effects of cutting size, rooting media 

and planting time on rooting of Domat and 

Ayvalik olive (olea europaea L.) cultivars in 

shaded polyethylene tunnel. Tarim bilimleri 

dergisi., 11:334–338. 

Centeno, A.,  M. Gomez-Del-Campo, 2008. 

Effect of root promoting products in the 

propagation of organic olive (Olea europaea 

L.cv. Cronicabra) nursery plants. Hort 

Science 43, 2066-2069. 

Dauod, D.A., J.T. Agha, K.H. Abu-lebda and 

M.S. Al-khaiat, 1989. Influence of IBA on  

 

 

 

      rooting of leafy olive cuttings. Sciences and 

Techniques., 6(27):28-30. 

Davies, F.T. and  J.N. Joiner, 1980. Growth 

regulator effect on adventitious root 

formation in leaf bud cuttings of juvenile  

       and mature Ficus pumila. J. Amer. Soc. Hort. 

Sci., 105: 91-95. 

Fernandes Serrano, J.M., M.C. Serrano and E. 

Amaral, 2002. Effect of different hormone 

treatments on rooting of Olea europaea cv. 

Galega vulgar cuttings. Acta Hort., 586: 

875-877. 

Fontanazza G, 1996. Genetic aspects and 

propagation techniques for intensive 

cultivation. World Olive Encyclopedia. 

Proc. Intern. Olive Oil Council, Principe de 

Vergara, Madrid, Spain., 154, pp: 113 -144. 



 
 
 
 
 

J. Chemical Health Risks, 1(1): 35-38, 2011 
 

38 
 

Hartmann, H.T. and D.E. Kester, 1990. Plant 

propagation, priciples and practices.5th edn.  

Prentice- Hall, Inc. New Jersey 662.p. 

Khattak, M.S., F. Wahab, J. lqbal, M. Rafiq and  

M. Amin, 2001. IBA promotes rooting in the 

hard wood cutting of olive cultivars. 

Pakistan. J. Biological. Sci., 4:633-634. 

Ozelbaykal, S and O. Gezerel, 2005. The effects 

of the different dose of IBA on the rooting 

performance in the reproduction of (Gmilk)  

       and (Domat) olive trees by using the green 

twig procedure in the ecology of cukurova 

region. J. Central European Agriculture., 6: 

481-484. 

Pio, R., D. Costabastos and A.J. Berti, 2005. 

Rooting of different types of olive tree 

cutting using indol butyric acid. Cienc 

Agrotec Lavras., 29: 562-567. 

Rahman, N.,  A.A. Awan and G. Nabi, 2002. 

Root initiation in hard wood cutting of olive 

cultivar corating using different 

concentration of IBA. Asian. J. Plant Sci., 1: 

563-564.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Rugini, E and E. Fedeli, 1990. Olive as oilseed 

crop. In: J.P.S. Bajai (ed), Biotechnology in 

agriculture and foresty, Vol.10, Legumes 

and oilseed crops I. springes-verlag berlin, 

heiderbeg. 

Sebastiani, L and R. Tognetti, 2004. Growing 

season and hydrogen peroxide effects on 

root induction and development in Olea 

europaea (Frantoio and Gentile di Larino) 

cuttings. Scientia Hort., 100: 75-82. 

Serrano, J.M., M.C. Serrano and E. Amaral, 

2002. Effect of different hormone treatments 

on rooting of olive. Acta Hort., 586: 875-

877. 

Wiesman, Z. And E. Epstein, 1987. Metabolism 

and transport of 5-H-indol-butyric acid in 

cuttings of olive. Olea 18: 29-33. 

Wiesman, Z and A. Markus, 2002. Promotion of 

rooting and development of cutting by plant 

growth factors formulated in to a controlled 

release system. Biology and Fertility of 

Soils., 36: 330-334. 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>







    /HEB (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


