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ABSTRACT 
 

This study was conducted in orchard and greenhouse of the developing 
agricultural systems project, Faculty of Agriculture, Cairo University, in the period from 
2006 to 2008 in order to improve the ability of rooting in Kalamata olive cv. twenty two 
years old Kalamata olive cv. trees were used as mother plants. One year old 
branches were used to prepare the cuttings in four dates (Middle of November, first of 
December, Middle of December, and first of January). Mechanical treatments 
(wounding) alone and with some growth regulator treatments were used to stimulate 
rooting ability. The study revealed that the best rooting for Kalamata cuttings were 
obtained when cuttings were prepared in the middle of November with two leaves and 
treated by wounding and beating the basal portion after dipping bases of cuttings in 
indole butyric acid solution (IBA) at 4500 ppm. Microscopical of the transverse 
sections showed that there were no clear differences between dates of preparing 
cuttings in sclerenchyma cells volume and count. 

 

INTRODUCTION 
 

The olive tree (Olea europaea L.) is considered as an important crop in 
arid land. The different species showed great variation in the rooting potential 
of their cuttings due to clonal variation. Wide variations in rooting ability of 
leafy cuttings were found among olive cultivars (El-Nabawy et al., 1983; 
Salama et al., 1987; Fouad et al., 1989 and EI·Said et al., 1990). There are 
many problems in olive propagation including rooting difficulty of cuttings due 
to lack of auxin and other factors such as anatomical structure and the 
presence of continuous sheath of sclerenchyma forming mechanical barrier 
to the emergence of the newly formed rootlets (Emtithal et al., 1995). 
However the mentioned relationship between the density or continuity of the 
sclerenchyma ring and the ease of rooting was not observed by Sachs et al. 
(1964) in the case of olive, pear and cherries cuttings. 

This study was carried out to investigate the effect of some mechanical 
treatments (wounding) alone or with some growth regulator treatments (IBA 
and α- Naphthol at different concentrations) at different dates (Middle of 
November, first of December, Middle of December, and first of January) on 
developing the rooting ability of this cultivar (Kalamata). The origin of 
adventitious roots in this concern was also anatomically examined in order to 
investigate if there are clear differences between dates of preparing cuttings 
in sclerenchyma cells volume and count.  

 

MATERIALS AND METHODS 
 

This research was conducted in orchard and greenhouse of the 
developing agricultural systems project (former project California), Faculty of 
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Agriculture, Cairo University, in the period from 2006 to 2008. Twenty two 
years old Kalamata olive cv. trees were used as mother plants to prepare the 
studied cuttings. The young branches of one year old were cut into the 15 - 
20 cm-long with 2 full expanded leaves retained at the discaled end with 2 - 4 
buds to prepare the studied cuttings. The cuttings were cultivated in plastic 
boxes containing mixture of peatmoss and sand 1: 4 v/v with size (60 × 40 × 
15 cm). Irrigation system under intermittent mist was applied for 10 sec. puls 
and pause every 5 minutes intervals during day light hours under 
greenhouses seran (a net with black color used for shading)  with shading of 
75 %. The irrigation system was applied for a period of two months; the 
plastic house was covered with transparent plastic in the winter without 
irrigation. Adaptation process was applied by the transfer of plastic box out of 
greenhouse and putting them outdoor sandy layer and natural irrigation once 
a day for 7 - 10 days. Then after adaptation outdoor successful cuttings were 
counted. Planting of the cuttings was carried out in four dates (middle 
November, first December, middle December, and first January). The 
Experiment included the use of mechanical treatments alone (wounding on 
the basal portion (about one inch) by making 3 : 5 incisions), or with the 
addition of some growth regulator (indole butyric acid solution (IBA) and α- 
Naphthol (α- Naph.) at some different concentrations. The experiment 
included a number of treatments described below. Every treatment had three 
replicates and each replicate contains 10 cuttings as follows: 
1-   Control (without any treatments).  
2- Wounding on the basal portion (about one inch) by making 3: 5 incisions. 
3 - Wounding on the basal portion (about one inch) by making 3: 5 incisions  

and then dipping the bases of cuttings in  indole butyric acid solution 
(IBA) at ((3500, 4000, and 4500 ppm)) for 10 seconds. 

4- Wounding on the basal portion (about one inch) by making 3 : 5 incisions 
and then dipping the bases of cuttings in  α- Naphthol solution (α- Naph.) 
at (5, 10, and 15 ppm) for 10 seconds. The cuttings were directly planted 
after the previous treatments for a period of 8-10 weeks, according to the 
different planting dates (middle November, first December, middle 
December, and first January). The following measurements were taken 
on cuttings:  

 
Number of the cutting that formed roots × 100      = stingutRooted c –1  

Total number of treated cutting                                                                 

 

2- Average number of roots per cutting =  Total number of roots for successful cuttings  

 Number of cuttings                                                                                                                           
 

 3- Average length of roots in the successful cuttin = Total length of roots for successful cuttings   

                                                                                   Number of cuttings 

Anatomical Studies: 
 Stem leafy cuttings of Kalmata, were prepared in early four dates 
(middle November, first December, middle December, and first January) 
during both 2006 and 2008 seasons, treated with IBA and planted under mist 
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as described before. Samples from the basal portion of the stem cuttings 
were taken at two weekly intervals during the rooting period. These were 
killed and stored in F.A.A. (Formalin-Aceto-Alcohol) solution until sectioning. 
For softening, samples were washed and stored for 2 days in tap water. 
Transverse sections were made by sledge microtome, 25 micrones thick, 
stained with safranin followed by fast green, then dehydrated, cleared in xylol 
and mounted in Canada balsam for microscopical examination and 
photography (Johansen, 1940). 
Statistical analysis: 
          A factorial analysis in randomized complete block design with three 
replications was used. The dates were randomly assigned in the main plots, 
rooting treatments (control, wounding, IBA and α- Naphthol) were randomly 
distributed in sub plots. The treatment means were compared using L D S 
test according to Steel and Horrie (1960).  

 

RESULTS AND DISCUSSION 
 

Effect of wounding alone or wounding with different concentrations 
from (IBA and α-Naphthol) at different preparation of cuttings dates on: 
1- Average percentage of rooted cuttings: 

Results in Table 1 showed that the highest significant average of 
rooted cuttings percentage were found at the treatments of IBA (3500 ppm) + 
cuttings wounding, IBA (4500 ppm) + cuttings wounding and IBA (4000 ppm) 
+ cuttings wounding respectively in comparison with the other treatments in 
both seasons while the lowest significant were found at the treatment of 
wounding and beating alone.  

The other treatments showed that the hormone at different 
concentrations (IBA) + cuttings wounding was high significant average 
percentage of rooted cuttings compared with the hormone at different 
concentrations (α-Naphthol) + cuttings of wounding.  

Concerning the effect of different date treatments, the results showed 
that middle November date gave the highest significant effect after dipping in 
IBA at 3500 ppm + cuttings wounding in comparison with other dates in the 
two seasons. On the other hand, the lowest significant effect resulted from 
first January date.  

It can be concluded that, the treatment IBA at 3500 ppm + cuttings 
wounding at middle November is the best treatment for rooting as it averaged 
between 23.33 % and 16.66 %  in both seasons respectively.  

On contrast (El-Said, 1986) found that treatment IBA at (4000 ppm) + 
cuttings wounding was the highest of average percentage of roots compared 
with IBA treatment alone. 
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Table 1: Effect of wounding alone or wounding with different 
concentrations from (IBA and α-Naphthol) at different 
preparation of cuttings dates on the average percentage of 
rooted cuttings during  2006 and 2007 seasons 

Average percentage of rooted cuttings (%) 

Season 2006 

Treatment 
Middle 
Nov. 

First 
Dec. 

Middle 
Dec. 

First 
 Jan. Mean 

Control 3.33 0 0 0 0.83 

Cuttings Wounding 0 0 0 0 0 

IBA (3500 ppm) + Cuttings Wounding 23.33 0 6.66 0 7.49 

IBA (4000 ppm) + Cuttings Wounding 13.33 0 0 0 3.33 

IBA (4500 ppm) + Cuttings Wounding 20.00 0 6.66 0 6.67 

α-Nph.5  ppm +  Cuttings Wounding  3.33 0 0 0 0.83 

α-Nph.10 ppm +  Cuttings Wounding 0 6.66 0 0 1.67 

α-Nph.15 ppm +  Cuttings Wounding 3.33 0 0 0 0.83 

Mean 8.33 0.83 1.67 0  

LSD at 0.05  

Date 0.0002 

Treatments 0.0003 

Date × Treatments 0.0005 

Average percentage of rooted cuttings (%) 

Season 2007 

Treatment 
Middle 
Nov. 

First 
Dec. 

Middle  
]Dec. 

First  
Jan. Mean 

Control 0 0 0 0 0 

Cuttings Wounding 0 0 0 0 0 

IBA (3500 ppm) + Cuttings Wounding 16.66 0 3.33 0 4.99 

IBA (4000 ppm) + Cuttings Wounding 10.00 0 0 0 2.50 

IBA (4500 ppm) + Cuttings Wounding 13.33 0 3.33 0 4,17 

α-Nph.5  ppm +  Cuttings Wounding  0 0 0 0 0 

α-Nph.10 ppm +  Cuttings Wounding 0 3.33 0 0 0.83 

α-Nph.15 ppm +  Cuttings Wounding 0 0 0 0 0 

Mean 4.99 0.41 0.83 0  

LSD at 0.05  

Date 0.0002 

Treatments 0.0003 

Date × Treatments 0.0005 

 
2- Average number of roots per cutting: 

Results in Table 2 referred that the highest significant average number 
of roots per cutting were found at the treatments IBA (3500 ppm) + cuttings 
wounding and IBA (4500 ppm) + cuttings wounding respectively in 
comparison with the other treatments in both seasons, while the lowest 
significant were found at the treatment of wounding and beating alone. The 
other treatments showed that the hormone at different concentrations (IBA) + 
cuttings wounding was high significant average number of roots per cutting 
compared with the hormone at different concentrations (α-Nph) + cuttings 
wounding.  

Concerning the effect of different date treatments, the results showed 
that middle November date gave the highest significant effect after dipping in 
IBA at 3500 ppm + cuttings wounding in comparison with other dates in the 
two seasons. On the other hand, the lowest significant effect resulted from 
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first January date. It can be concluded that the treatment IBA (3500 ppm) + 
cuttings wounding, at middle November is the best treatment for rooting as it 
averaged between 3.66 and 4  roots/cutting in both seasons, respectively. 
 
Table 2: Effect of wounding alone or wounding with different 

concentrations from (IBA and α-Naphthol) at different 
preparation of cuttings dates on the average number of 
rooted cuttings during  2006 and 2007 seasons 

Average number of rooted cuttings (roots/cutting) 

Season 2006 

Treatment 
Middle 
Nov. 

First 
Dec. 

Middle 
Dec. 

First 
Jan. Mean 

Control 2.00 0 0 0 0.50 

Cuttings Wounding 0 0 0 0 0 

IBA (3500 ppm) + Cuttings Wounding 3.66 0 2.00 0 1.41 

IBA (4000 ppm) + Cuttings Wounding 2.57 0 0 0 0.64 

IBA (4500 ppm) + Cuttings Wounding 3.00 0 2.00 0 1.25 

α-Nph.5  ppm +  Cuttings Wounding  1.00 0 0 0 0.25 

α-Nph.10 ppm +  Cuttings Wounding 0 1.00 0 0 0.25 

α-Nph.15 ppm +  Cuttings Wounding 1.00 0 0 0 0.25 

Mean 1.67 0.13 0.50 0  

LSD at 0.05  

Date 0.0002 

Treatments 0.0003 

Date × Treatments 0.0005 

Average number of rooted cuttings (roots/cutting) 

Season 2007 

Treatment 
Middle  
Nov. 

First 
Dec. 

Middle 
Dec. 

First 
Jan. Mean 

Control 0 0 0 0 0 

Cuttings Wounding 0 0 0 0 0 

IBA (3500 ppm) + Cuttings Wounding 4.00 0 2.00 0 1.50 

IBA (4000 ppm) + Cuttings Wounding 3.50 0 0 0 0.87 

IBA (4500 ppm) + Cuttings Wounding 3.500 0 2.00 0 1.37 

α-Nph.5  ppm +  Cuttings Wounding  0 0 0 0 0 

α-Nph.10 ppm +  Cuttings Wounding 0 2.66 0 0 0.66 

α-Nph.15 ppm +  Cuttings Wounding 0 0 0 0 0 

Mean 1.37 0.33 0.50 0  

LSD at 0.05  

Date 0.0002 

Treatments 0.0003 

Date × Treatments 0.0005 

 
3- Average length of roots per cutting: 

Results in Table 3 referred that the highest significant average length of 
roots per cutting were found at the treatments IBA (3500 ppm) + cuttings 
wounding and IBA (4500 ppm) + cuttings wounding respectively in 
comparison with the other treatments in both seasons, while the lowest 
significant were found at the treatment of wounding and beating alone. The 
other treatments showed that the hormone at different concentrations (IBA) + 
cuttings wounding was high significant average length of roots per cutting 
compared with the hormone at different concentrations (α-Nph) + cuttings 
wounding.  
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Concerning the effect of different date treatments, the results showed 
that middle November date gave the highest significant effect after dipping in 
IBA (3500 ppm) + cuttings wounding in comparison with other dates in the 
two seasons. On the other hand, the lowest significant effect resulted from 
first January date. It can be concluded that the treatment IBA at 3500 ppm + 
cuttings wounding, at middle November is the best treatment for rooting as it 
averaged between 3.16 and 4 cm in both seasons, respectively. 

 
Table 3: Effect of wounding alone or wounding with different 

concentrations from (IBA and α-Naphthol) at different 
preparation of cuttings dates on the average root length 
(cm) of rooted cutting during  2006 and 2007 seasons 

Average root length (cm) 

Season 2006 

Treatment 
Middle  
Nov. 

First 
Dec. 

Middle  
Dec. 

First  
Jan. Mean 

Control 2.00 0 0 0 0.50 

Cuttings Wounding 0 0 0 0 0 

IBA (3500 ppm) + Cuttings Wounding 3.16 0 2.42 0 1.39 

IBA (4000 ppm) + Cuttings Wounding 2.00 0 0 0 0.50 

IBA (4500 ppm) + Cuttings Wounding 2.66 0 2.00 0 1.16 

α-Nph.5  ppm +  Cuttings Wounding  1.00 0 0 0 0.25 

α-Nph.10 ppm +  Cuttings Wounding 0 1.00 0 0 0.25 

α-Nph.15 ppm +  Cuttings Wounding 1.00 0 0 0 0.25 

Mean 1.44 0.13 0.55 0  

LSD at 0.05  

Date 0.0002 

Treatments 0.0003 

Date × Treatments 0.0005 

Average root length (cm) 

Season 2007 

Treatment 
Middle 
Nov. 

First 
Dec. 

Middle 
Dec. 

First 
Jan. Mean 

Control 0 0 0 0 0 

Cuttings Wounding 0 0 0 0 0 

IBA (3500 ppm) + Cuttings Wounding 4.00 0 2.00 0 1.50 

IBA (4000 ppm) + Cuttings Wounding 2.00 0 0 0 0.50 

IBA (4500 ppm) + Cuttings Wounding 2.25 0 2.00 0 1.06 

α-Nph.5  ppm +  Cuttings Wounding  0 0 0 0 0 

α-Nph.10 ppm +  Cuttings Wounding 0 2.16 0 0 0.56 

α-Nph.15 ppm +  Cuttings Wounding 0 0 0 0 0 

Mean 1.03 0.27 0.50 0  

LSD at 0.05  

Date 0.0002 

Treatments 0.0003 

Date × Treatments 0.0005 

 
2-Histological Studies: 
The microscopical study of the transverse sections Figures 1, 2, 3& 4 showed 
that there are no clear differences between different dates of preparing 
cuttings in sclerenchyma cells volume and count. The microscopical study of 
the transverse sections Figures 1,2,3& 4 of  the  four time reveal that failure 
of kalamata as (hard – to root) olive cv. may be correlated with density or 
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continuity of the sclerenchyma ring, forming mechanical barrier to the 
emergence of newly formed rootlets sclerenchyma degradation or dissolving 
in kalamata cv. are also very slow Moreover thickness of the cortex cell 
layers possibly retarded the emergence of the newly formed roots same 
results were obtained by  Emtithal et al. (1995).  

 
Fig.  1. Cross section in the bases of cuttings when were prepared in 

the middle November shows the cell density or continuity of 
the sclerenchyma ring. 

 

 
Fig.  2. Cross section in the bases of cuttings when were prepared in 

the First December shows the cell density or continuity of the 
sclerenchyma ring. 
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Fig.  3. Cross section in the bases of cuttings when were prepared in 

the middle December shows the cell density or continuity of the 
sclerenchyma ring. 

 

 
 
Fig.  4. Cross section in the bases of cuttings when were prepared in 

the First January shows the cell density or continuity of the 
sclerenchyma ring. 
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               ير عقل الزيتون                دراسات علي تجذ
     احماد   و                      السعيد صااد  حجااز***    ،                           محمود عبد الحميد الصيرفي*   ،   *                  سامي حامد الغاياتي
    ***               عيسى عبد المنعم

            جامعة األزهر  -            كلية الزراعة-  -            قسم البساتين         *
              جامعة القاهرة  –             كلية الزراعة     –            قسم الفاكهة       **

 مصر - الجيزة –مركز البحوث الزراعية  ***

 
 ـ ٢۰۰٦سنة نامية خالل موسمي  ٢٢الدراسة على أشجار عمرها حوالي  هذه أجريت

(                         مشروع كاليفورنيا سابقا   ) لمشروع تطوير النظم الزراعية  ةفي مزرعة األصناف التابع ٢۰۰٨
عقل من أفرع عمر سنة غضه تحت طرفية لصنف  تأخذ حيثبكلية الزراعة ـ جامعة القاهرة  

 الكالماتا 
 :ف الكالماتا بالعقلة وذلك من خاللهدف هذه الدراسة إلى تحسين تجذير صنتو
أو مع  منفرده ـ استخدام بعض المعامالت الميكانيكية )التجريح وضرب خفبف على قواعد العقل(1

ـ   ٤۰۰۰ـ    ٥٣۰۰)أندول حمض البيوتيريك بتركيزات ))إضافة بعض منظمات النمو 
 . (جزء في المليون( 1٣ـ  1۰ـ  ٣فثول بتركيزات )ـ ألفانا (جزء في المليون ٤٣۰۰

ـ دراسة تأثير موعد تجهيز العقل على تكوين الجذور في المواعيد االربعة التالية )منتصف شهر ٢
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 نوفمبر ـ أول شهر ديسمبر ـ منتصف شهر ديسمبر ـ  أول شهر يناير(.
 صنف الكالماتا. دراسة تشريحية لتحديد أسباب عدم أو صعوبة تجذير عقل الزيتون ـ٥

 ويمكن تلخيص أهم النتائج المتحصل عليها من هذا البحث فيما يلي:
بوصة فقط لم تؤدي إلى تكوين أي جذور  1عند عمل تجريح وضرب قواعد العقل بطول هـ وجد أن1

عند زراعة العقل بدون أي معاملة لم تعطي زيادة معنوية في نسبة التجذير إال  أنه كما وجد
 في منتصف شهر نوفمبر فقط.     ا  طفيف    ا  تأثير

بوصة ثم غمس قواعد العقل في أندول حمض 1ـ لوحظ عند تجريح وضرب قواعد العقل بطول ٢
ثواني أعطت  ٧ـ٣لمدة  (جزء في المليون ٤٣۰۰ـ  ٤۰۰۰ـ   ٥٣۰۰البيوتريك بتركيزات )

( /عقلةأعلى نسبة تجذير وأفضل مواصفات جذور )عدد الجذور/ عقلة ومتوسط طول الجذور
ألفانافثول بوصة ثم غمس قواعد العقل في  1عند مقارنتها بتجريح وضرب قواعد العقل بطول 

وكانت أفضل معاملة هي تجريح وضرب قواعد  (جزء في المليون 1٣ـ  1۰ـ ٣بتركيزات )
جزء في   ٥٣۰۰بوصة ثم غمس قواعد العقل في أندول حمض البيوتيريك  1العقل بطول 
 .ثواني ٧ـ ٣المليون لمدة 

ـ كان لموعد تجهيز العقل أثر واضح على مقدرتها على تكوين الجذور حيث اتضح أن تجهيز ٥
وزراعة العقل خالل منتصف شهر نوفمبر أعطت أعلى نسبة تجذير وأفضل مواصفات جذور 

( على التوالي مقارنه بالعقل المجهزة خالل / عقلة)عدد الجذور/ عقلة ومتوسط طول الجذور
 مبر ومنتصف شهر ديسمبر وأول يناير.شهر أول ديس

ـ أظهر الفحص الميكروسكوبي للقطاعات العرضية أن صعوبة تكوين الجذور على عقل صنف ٤
الكالماتا قد يرجع إلى كثافة طبقات الخاليا االسكرانشيمية )الحجرية( وتكوين أكثر من طبقة 

السكرانشيمية يكون بطيء مما منها حيث تعمل كعائق ميكانيكي كما أن انحالل طبقات الخاليا ا
ال يعطي الجذور المتكونة القدرة على النفاذ للخارج كما أن سمك خاليا القشرة تعمل كعائق 

للحصول على أعلى نسبة تجذير وأفضل مواصفات وعلى أى حال فإنه  على نفاذ هذه الجذور.
صنف كالماتا  عند اكثار الزيتون (/ عقلة)عدد الجذور/ عقلة ومتوسط طول الجذورللجذور

 يجب اتباع ما يلي:
م غمسها في أندول حمض البيوتيريك بوصة ث 1عمل تجريح وضرب قواعد العقل بطول 

 زراعتها خالل منتصف شهر نوفمبر.ثواني ثم  ٧ـ ٣جزء في المليون لمدة   ٥٣۰۰

 
            تحكيم البحث     قام ب
 جامعة المنصورة –كلية الزراعة  محمد صالح سيف البرعى/ أ. د
 القاهرة جامعة –كلية الزراعة  محمد عبد الجواد شاهين / أ. د

 
 

  


