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ABSTRACT 
A trial was established in   the nursery of Hort. Res. Inst., Giza, 

Egypt during 2008/2009 and 2009/2010 seasons to fined out the effect 
of drenching soil mixture with either indole-3-butyric acid (IBA) or 1-
Naphtaleneacetic acid (NAA) at the concentrations of 0, 500 and 1000 
ppm for each, as well as their interactions, when applying three times 
with one month interval, on survival and rooting percentages, growth 
and chemical composition of date palm (Phoenix dactylifera L.) cv. 
Zaghloul offshoots planted in 50-cm-diameter plastic bags filled with 
about 35 kg of a sand + clay mixture (2:1, v/v) under nursery 
conditions.The obtained results indicated that survival and rooting 
percentages, root length (cm) and No. roots/offshoot were 
significantly increased as a result of applying either IBA or NAA at 
the different levels used in this study, except for NAA at the rates of 
500 and 1000 ppm which gave survival (%) closely near together with 
non-significant differences among of them in both seasons. Rooting 
efficiency index (%) was also increased in progressive manner with 
increasing the rate of IBA, but the opposite was the right regarding 
NAA. Vegetative growth and chemical composition; expressed as leaf 
length (cm), No. new formed leaves/offshoot, fresh and dry weights 
(g) of these new leaves, as well as their content of N, P and K (%), 
were greatly improved in response to treatment with either IBA or 
NAA at various levels. However, the mastery in all previous 
parameters was for the combined treatment between IBA and NAA at 
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1000 ppm for each, as this combination registered the highest records 
at all. 

Hence, we recommend applying such combined treatment for 
obtaining better results accompanied with the least percent of 
offshoots loss under nursery conditions.   
 

INTRODUCTION 
 

Phoenix dactylifera L., Date Palm, that belongs Fam. Palmae, is 
considered a common fruit grown in tropical and subtropical areas. It 
is a dioecious feather palm, up to 30 m high with a solitary trunk. 
Every part of the plant is utilized, chiefly its delicious fruits. Date 
palms are intimately connected with the Egyptian landscape, as the 
trees grow in everywhere (El-Hadidi and Bolous, 1979). 

Propagation of date palm by offshoots is still one of the main 
ways for production such crop on commercial scale, but it is hidered 
by two problems; firstly is the limited number of these offshoots 
produced by each palm tree, secondly is the high mortality rate in 
these offshoots when separated from the mother tree and translocate to 
the nursery for rooting (Corner, 1966). Auxins, however as a class of 
phytohormones are involved in many aspects of plant growth and 
development, mainly the induction of root primordials (Davies, 1995). 
Rizk and El-Sayed (2004) mentioned that the easiness and difficulty in 
rooting of date palm offshoots is correlated with their content of 
endogenous auxins. So, it is recommended to use auxins, alone or in 
combination, exogenously for rooting of date palm cultivars hard-to-
root. 

In this regard, El-Hodairi et al., (1998) found that injection soil 
with NAA at 50 ppm gave the best rooting (%) and the highest 
number and length of roots in Taaghiyaat date palm offshoots. Saidi et 
al., (1993) reported that dipping Jihel date palm offshoots weight from 
0.2 to 1 kg in aqueous solution of IAA, IBA, NAA, kinetin, adenine 
and GA3 for one hour befor planting in plastic bags filled with a sandy 
soil gave 28-71% rooting, while for offshoots weight 2 to 7 kg gave 
80% rooting. The transplantation of rooted offshoots with its soil gave 
100% survival. Moreover, treating Mejhoul date palm offshoots with 
5-7% IBA increased survival and rooting percentages, as well as 
number of leaves (Qaddoury and Amssa, 2004). Likewise, treating 
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sewy date palm offshoots weighting 5-10 kg with IBA at 3000 ppm 
increased survival and rooting percentages and No. roots/offshoot. 

On the same line, were those results of Bekheet and Saker 
(1998) and Taha et al., (2001) on Zaghloul date palm, Haggag et al., 
(2004) on Zaghloul and Samany date palm, Ruter et al., (2004) on 
Ficus benjamina, Song et al., (2006) on Thuja koriaensis and El-
Fouly et al., (2009) who confirmed that treating Ficus deltoidea 
cuttings with the combination of 6000 ppm NAA + 100 ppm BA 
significantly increased rooting (%), No. roots/cutting, root length and 
the rooting efficiency index (REI %). 

Such trial, however aims to rising the rooting percentage of 
Zaghloul date palm offshoots under nursery conditions using some 
rooting-promotive  auxins, consequently reduce the percent of loss.. 

 

MATERIALS AND METHODS 
 

An investigation was consummated in the open field at the 
nursery of Hort. Res. Inst., Giza, Egypt during the two consecutive 
seasons of 2008/2009 and 2009/2010 to study the effect of some 
rooting promotive auxins, alone or in combination, on rooting, growth 
and chemical composition of Zaghloul date palm offshoots under 
nursery conditions. 

Therefore, good health and strong offshoots of date palm 
(Phoenix dactylifera L.) soft cultivar Zaghloul with about 46.0 cm 
circumference at the base and carry about 6 leaves, were carefully 
separated from adult trees grown at Giza Governorate. Adventitious 
roots, older leaves and other external tissues were carefully removed 
from the selected offshoots and the apical meristem was surrounded 
by the left leaves by tieing them together with a rope. Afterwards, 
offshoots were dipped in a 0.5% solution of Topsin-M, 70% WP 
(Sumitomo Chemical Co., Ltd, Osaka, Japan) for 30 minutes, and then 
planted on April, 15th for both studied seasons in 50-cm-diameter 
plastic bags (one offshoot/bag) filled with about 35.0 kg of sand+clay 
soil mixture (2:1, by volume). Some physical and chemical properties 
of the used soil mixture were determined according to the standard 
methods described by Richards (1954) and illustrated in Table (1).  
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Table (1): Some physical and chemical properties of the used soil 
mixture in the two seasons. 
 

 
 
After one week from planting, the cultivated offshoots were 

irrigated with 8 liters of fresh water/bag, while after another week (at 
the end of April), they were subjected to the following treatments: 

1- Indole-3-butyric acid (IBA, 98%, MP 124-125.5ºC, MW 203.24) 
product from Aldrich Chemical Co., Ltd., Gillingham, Dorset-
England, and 1-Naphthaleneacetic acid (NAA, 98%, MP 126-
133.5ºC, MW 186.21) product from Sigma Chemical Co., USA 
were added as a soil drench, 3 times with one month interval at the 
rates of 0, 500 and 1000 ppm for each. 

2- IBA and NAA interaction treatments, as each level of IBA was 
combined with each one of NAA to form 9 interaction treatments.  

The layout of the experiment in the two seasons was a complete 
randomized design in factorial experimental type (Mead et al., 1993), 
with 3 replicates, as each one contained 3 offshoots. The usual 
agricultural practices recommended for such plantation were followed 
whenever needed. 

At the terminal of October in the second year of each season, the 
following data were recorded: survival (%), rooting (%) from the 
present equation: Rooting (%)= R/Tx100 (where R: Number of rooted 
offshoots and T: Total number of offshoots in the treatment), root 
length (cm), number of roots/offshoot, length of the first new formed 
leaf (cm), number of the new formed leaves/offshoot, as well as fresh 
and dry weights of the new formed leaves (g). Moreover, the rooting 
efficiency index (REI %) was calculated as described by Ruter et al., 
(2004) from the following equation: 

 
REI (%) = Mean root length of the treated offshoot/Mean root length 

of untreated one x 100. 
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In dry leaf samples, the percentages of N, P and K were 
determined according to the methods indicated by Jackson (1973). 

The data were then tabulated and SAS program (1994) was used 
for statistical analysis, whereas Duncan's Multiple Range Test (1955) 
was employed to verify the differences among the means of various 
treatments. 

 

RESULTS AND DISCUSSION 
Effect of IBA, NAA and their interactions on: 
1- Survival (%) and rooting parameters: 

Data in Tables (2 and 3) clear that survival and rooting 
percentages, root length (cm) and No. roots/offshoot were 
significantly increased in the two seasons as a result of applying either 
IBA or NAA treatments used in the study, except for NAA at the rates 
of 500 and 1000 ppm, which gave survival percentages closely near 
together with non-significant differences in both seasons. However, 
the prevalence in the first and second seasons was for the combined 
treatment between the highest levels (1000 ppm) of both IBA and 
NAA, as this combination gave, in general the utmost high means in 
the two seasons compared to control and all other treatments. 

As for rooting efficiency index (REI %), as a real indicator for 
strength of rooting, it was gradually increased with increasing the rate 
of IBA. The opposite was the right concerning NAA treatments, 
which caused a progressive decrement in the means of such 
measurement with rising the rate of application. However, the highest 
percentage of REI was due to 1000 ppm IBA treatment in the absence 
of NAA (00.00 ppm), which recorded 153.99 and 193.91% in the first 
and second seasons, respectively.Improving the previous parameters 
may explain the role of auxins in encouragement of the cambium 
cells, besides some other meristematic cells (especially parenchyma 
cells) for division and enlargement on the base of offshoots covered 
with the soil mixture to form adventitious roots (Davies, 1995). Thorre 
(1981) postulated that auxin, alone or with a very low concentration of 
cytokinin is important for the induction of root primordial. This was 
emphasized by Vuylasteker et al., (1998) who stated that the most 
reproducible and significant changes occurring after the application of 
NAA was a decrease in the level of zeatine-O-glucoside conjugates. 
Hydrolysis of these conjugates might deliver free zeatine-type 
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compounds which were consumed during the lateral roots growth, and 
disappear afterwards. These findings, however are in accordance with 
those postulated by Saidi et al., (1993) on Jihel date palm, Taha et al., 
(2001) on Zaghloul date palm, Haggag et al., (2004) on Zaghloul and 
Samany date palm, Song et al., (2006) on Thuja and El-Fouly et al., 
(2009) on F. deltoidea. 

 
Table (2): Effect of rooting promotive auxins and their interactions on 
survival and rooting percentages of Phoenix dactylifera L. cv. Zaghloul 
offshoots during 2008/09 and 2009/10 seasons. 
 

 
 
Table (3): Effect of rooting promotive auxins and their interactions on root 
length and number and rooting efficiency of Phoenix dactylifera L. cv. 
Zaghloul offshoots during 2008/09 and 2009/10 seasons. 
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2- Vegetative growth: 
From data averaged in Tables (4 and 5), it could be concluded 

that leaf length (cm), No. new formed leaves/offshoot and their fresh 
and dry weights (g) were significantly increased in the two seasons as 
a result of treating with either IBA or NAA, with the exception of No. 
new formed leaves/offshoot character in the first season, in which the  
rate of increment was non-significant. Also, there was non-significant 
differences between the medium and high concentrations of either 
IBA or NAA (500 and 1000 ppm, respectively) in all previous 
parameters, except fresh and dry weight (g) of new formed leaves in 
the second season as the high concentration of NAA (1000ppm) 
showed the high significant diffrence    compared with the medim 
concentration (500ppm) although the high concentration gave to 
somewhat higher values than the medium one in most cases of the two 
seasons. In general, the superiority in the measurments stated before 
was found due to the combination of 1000 ppm IBA + 1000 ppm 
NAA, which registered the highest records in most cases of both 
seasons. This may attributed to the synergistic effect of both auxins, as 
promotive agents necessary for accelerating growth and development 
of plant tissues (Davies, 1995). 

However, these gains are similar to those of El-Hodairi et al.,   
(1998) on Taaghiyaat date palm, Bekheet and Saker (1998) on 
Zaghloul date palm, Qaddoury and Amssa (2004) on Sewy date palm 
and Ruter et al., (2004) on F. benjamina.  

 
Table (4): Effect of rooting pronotive auxins and their interactions on leaf 
length and number of new formed leaves/offshoot of Phoenix dactylifera L. 
cv. Zaghloul offshoots during 2008/09 and 2009/10 seasons. 
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Table (5): Effect of rooting promotive auxins and their interactions on fresh 
and dry weights of new formed leaves Phoenix dactylifera L. cv. Zaghloul 
offshoots during 2008/09 and 2009/10 seasons. 
 

 
 

3- N, P and K content in the new formed leaves: 
According to data presented in Table (6), it was obvious that, the 

percentages of N, P and K in the new formed leaves of treated 
offshoots were progressively increased in both seasons with elevating 
the concentration of either IBA or NAA to reach maximum at the high 
level of both auxins (1000 ppm). However, the interaction between 
IBA at 1000 ppm and NAA at the same concentration gave the utmost 
high content of the three nutrient elements compared to other 
interaction treatments. As mentioned before in case of vegetative 
growth, non-significant differences were observed among the means 
recorded by either medium (500 ppm) or high (1000 ppm) 
concentration of IBA, although the high concentration gave higher 
content than the medium one in the two seasons. 

Similarly, were those results revealed by Taha et al., (2001) on 
Zaghloul date palm, Haggag et al., (2004) on Zaghloul and Samany 
date palm and Song et al., (2006) on Thuja koriaensis. 

From the aforementioned results, it could be recommended to 
treat Phoenix dactylifera L. cv.date palm Zaghloul offshoots 
cultivated in 50-cm-diameter with both IBA and NAA at 1000 ppm 
for each, three times with one month interval in order to obtain higher 
survival and rooting percentages accompanied with better growth 
under the conditions of nursery. 
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Table (6): Effect of rooting hormones and their interactions on N, P and K 
content in the new formed leaves of Phoenix dactylifera L. cv. Zaghloul 
offshoots during 2008/09 and 2009/10 seasons. 
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تأثير بعض الآو آسينات المنشطة للتجذير على تجذير فسائل نخيل البلح 

   تحت ظروف المشتل) صنف الزغلول(
٣ و سيد محمد شاهين ٢، لبنى محمد عبد الجليل  ١ بشرة عبد االله السيد

   الزينة، معهد بحوث البساتين، مرآز البحوث الزراعية، الجيزة، مصرقسم بحوث١
  المعمل المرآزي للأبحاث و تطوير نخيل البلح، معهد بحوث البساتين، مرآز البحوث الزراعية، الجيزة، مصر٢

  قسم بحوث الحدائق النباتية، معهد بحوث البساتين، مرآز البحوث الزراعية، الجيزة، مصر٣
  

دراسѧѧة   بمѧѧشتل معهѧѧد بحѧѧوث البѧѧساتين، الجيѧѧزة، مѧѧصر خѧѧلال موسѧѧمي        أجريѧѧت هѧѧذه ال 
 تѧѧѧѧأثير الإضѧѧѧѧافة الأرضѧѧѧѧية لإنѧѧѧѧدول حمѧѧѧѧض لدراسѧѧѧѧة و ذلѧѧѧѧك ٢٠٠٩/٢٠١٠، ٢٠٠٨/٢٠٠٩

 جѧزء  ١٠٠٠ و ٥٠٠صѧفر،  : بترآيѧزات ) NAA(و نفثالين حمض الخليك     ) IBA(البيوتريك  
نѧѧد إضѧѧافتها ثѧѧلاث مѧѧرات  ، و آѧѧذلك التفѧѧاعلات بينهمѧѧا، ع )لكѧѧلٍ منهمѧѧا علѧѧى حѧѧدة (فѧѧي المليѧѧون 

بفاصل شهر بين آل مرتين على النسبة المئوية   للنجاح و التجذير، و آذلك النمو الخѧضري و    
صنف الزغلول  الرطب ) .Phoenix dactylifera L(الترآيب الكيميائي لفسائل نخيل البلح 

لѧѧوط  آجѧѧم مѧѧن مخ٣٥ سѧѧم و مملѧѧوءة بحѧѧوالي ٥٠و المنزرعѧѧة فѧѧي أآيѧѧاس بلاسѧѧتيك قطرهѧѧا     
و لقѧد أوضѧحت النتѧائج المتحѧصل         .تحѧت ظѧروف المѧشتل     )  حجماً ١ : ٢بنسبة  (الرمل و الطين    

و عѧѧدد ) سѧѧم(عليهѧѧا أن النѧѧسبة المئويѧѧة للنباتѧѧات الحيѧѧة، النѧѧسبة المئويѧѧة للتجѧѧذير، طѧѧول الجѧѧذر    
فة إندول حمض البيوتريك أو نفثالين حمض الخليѧك  فسيلة قد زادت معنوياً نتيجة لإضا    /الجذور

بالترآيزات المختلفة التي طبقت بهذه الدراسة، باستثناء نفثѧالين حمѧض الخليѧك الѧذي لѧم يظهѧر                   
 جѧزء فѧي المليѧون فѧى آلѧى الموسѧمين       ١٠٠٠ ، ٥٠٠أى فرق معنوى عند أستخدامه بترآيزي   

بѧѧشكل متѧѧصاعد آلمѧѧا زاد ترآيѧѧز ) %REI(ولقѧѧد زادت النѧѧسبة المئويѧѧة لمعامѧѧل آفѧѧاءة التجѧѧذير 
IBA      أثيرѧѧق بتѧѧا يتعلѧѧحيحاً فيمѧѧان صѧѧس آѧѧا العكѧѧبينم ،NAA .    رةѧѧة آبيѧѧسنت بدرجѧѧد تحѧѧو لق

، عѧدد الأوراق    )سѧم (طѧول الورقѧة     : ممثلѧة فѧي   (قياسات النمѧو الخѧضري و الترآيѧب الكيميѧائي           
لمئويѧة لعناصѧر   ، و آѧذلك النѧسبة ا  )جѧم (فسيلة، الوزن الطازج و الجاف لهѧذه الأوراق     / الجديدة

.  بالمѧستويات المختلفѧة    NAA أو   IBAنتيجة للمعاملة بѧـ     ) النيتروجين، الفوسفور و البوتاسيوم   
الا أن السيادة و التفوق في جميع القياسات السابقة آانت للمعاملة المѧشترآة بѧين أنѧدول حمѧض                   

 فѧي    جѧزء  ١٠٠٠عنѧد إضѧافتهما بترآيѧز       ) NAA(و نفثالين حمض الخليك     ) IBA(البيوتريك  
المليون لكل منهما على حده، حيث سجلت هذه المعاملѧة أعلѧى القѧيم فѧي آѧلا الموسѧمين مقارنѧة                    

  .بجميع المعاملات الأخرى
و عليѧѧѧه، فإننѧѧѧا نوصѧѧѧي بتطبيѧѧѧق هѧѧѧذه المعاملѧѧѧة المѧѧѧشترآة للحѧѧѧصول علѧѧѧى أفѧѧѧضل النتѧѧѧائج 

   .مصحوبة بأقل نسبة فقد في الفسائل تحت ظروف الإنتاج بالمشتل
  


