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ABSTRACT 
 
A set of pot experiments was conducted under plastic house conditions at 

the nursery of Hort. Res. Inst., Giza, Egypt during 2007 and 2008 seasons to detect 
the response of 10-12 cm long semi-hardwood stem cuttings of Ficus deltoidea Jack 
taken at the last week of February to a basal quick-dip for only 10 seconds in the 
hydro-alcoholic solutions of 1-Naphthaleneacetic acid (NAA) at the rates of 0, 2000, 
4000 and 6000 ppm, and 2,4-Dichlorophenoxyacetic acid  (2,4-D) at 0, 200, 400 and 
600 ppm levels, with benzyladenine (BA) at the concentration of 100 ppm or without 
(0.0 ppm). 

The obtained results indicated that all treatments significantly increased 
rooting (%), No. roots/ cutting, root length (cm) and the percent of rooting efficiency 
index (REI %). Transplant height (cm), No. branches and leaves/transplant, as well as 
leaves, stem and roots fresh and dry weights (g) were also improved in response to 
dipping in solutions of the various growth regulators used in this study. Total 
carbohydrates content (mg/g dry weight) was greatly increased in the leaves of 
treated transplants, while total indoles and total phenols were significantly decreased 
with the notice that the rate of decrement in total phenols content was higher than that 
induced in total indoles content. In general, NAA treatments gave better results than 
2,4-D ones, whereas participation of BA (100 ppm) with the aforementioned auxins 
resulted additional improvements in some parameters unlike some others. However, 
the prevalence in most of the previous measurements was for the combined 
treatment between 6000 ppm NAA and 100 ppm BA. Hence, it is recommended to get 
the best rooting with high quality of the new formed vegetative growth.  

 

INTRODUCTION 
 

Some rare plants may expose to danger of extinction due to either 
negligence or its difficult propagation. Among these plants in Egypt may be 
Ficus deltoidea Jack (Mistletoe fig) (Fam. Moraceae). It is a large glabrous 
shrub or small tree to 7 m height, sometimes epiphytic. Normal leaves 
alternate, bright green above and ferruginous to olive-brown or ochre 
beneath, entire, stiffy coriaceous, broadly spathulate, base usually cuneate; 
venation not much elevated, the midrib dichotomous usually below the middle 
of the blade (Photo, 1). S. Thailand to Sumatra, Java, Borneo and Palawan 
(Huxley et al., 1992). The demand of this plant is pronouncedly increased 
through the last few years because of its special kind of beauty and for the 
wide range of purposes that it can be used for either indoor or outdoor. 

Vegetative propagation of many plant species depends mainly upon 
cuttings of various types. Some types of cuttings are however hard-to-root 
such as Ficus spp. that need rooting growth regulators for enhancing roots 
emission. In this regard, Pimpini et al. (1983) stated that NAA at 1000 ppm 
increased the rooting %  and  root  number of  Ficus elastica  semi-hardwood 
cuttings, while for the hardwood ones, the rate of 2000 ppm was the most 
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effective. Humar et al. (1985) found that a basal quick-dip of Ficus elastica 

cvs. decora and variegata cuttings for 10 seconds in 4000 and 6000 ppm IBA 
gave the best rooting and survival of transplanted plants. On terminal cuttings 
of Ficus benjamina var. exotica, El-Malt (1989) reported that IBA at 4000 ppm 
significantly raised rooting %, number of roots/cutting and produced the 
longest roots. Hossni (1998) mentioned that using of either IBA or NAA at the 
rate of 4000 ppm gave the highest records of root number and root system 
fresh and dry weights of both Ficus benjamina and F. nitida var. Hawaii 
cuttings, while the least concentration (1000 ppm) gave the highest rooting 
percentage. Similar observations were also gained by  Kwack  et al. (1989) 
on Ficus benjamina and F. nitida. Sarma (2002) on Ficus fistulosa, Blythe et 
al. (2004) on Ficus benjamina and Ruter et al. (2004) on selected woody 
landscape plants who postulated that rooting percentage, number of 
roots/cutting and total root length for Ficus benjamina cuttings treated by 
soaking in aqueous solutions of IBA + NAA (15+7.5, 30+15, 45+22.5 or 
60+30 ppm) were greater than those for cuttings receiving a basal quick-dip 
in IBA (1000 ppm) or IBA + NAA (1000 + 500 ppm). Number of shoots/rooted 
cutting and shoot length, were however mostly similar in all treatments. 

 

 
Photo (1): Ficus deltoidea Jack 

 

On many other ornamentals, similar findings were attained by Nanda 
et al. (1996) who pointed out that dipping stem cuttings of Hibiscus rosa-
sinensis in 50-400 ppm IAA for 24 h increased sprouting, rooting, root length, 
number of roots and leaves/cutting, leaf area and field survival percentage. 
Stankova and Panetsos (1997) revealed that IBA treatment enhanced rooting 
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percentage and root quality of Cupressus sempervirens softwood stem 
cuttings of different genotypes. On the same line, were those results of 
Akhtar et al. (2002) on Rosa centifolia and R. damascena, Morini et al. (2003) 
on Myrtus communis, Phillyrea angustifolia and Pistacia lentiscus, Grolli et al. 
(2005) on Platanus acerifolia and Song et al. (2006) on Thuja koraiensis. 

Besides auxins, there are other growth regulators that may activate 
root formation on several cuttings. In this concern, Zhang et al. (1997) 
claimed that the best rooting of Jasminum sambac cuttings was obtained 
from 15 mg BA/L treatment. Lee and Suh (1997) affirmed that shoot length 
and the number of roots developed from root cuttings of Ardisia japonica 
were promoted by GA3 (200 mg/L), GA4+7 (200 mg/L) and BA (100 mg/L). 
Atta-Allah et al. (1997) reported that BA at 6 ppm, kinetin at 12 ppm + NAA at 
10 ppm or isopentenyladenine at 9 ppm + NAA at 10 ppm significantly 
produced highest number of shoots and roots on the shoot tips of Yucca 
aloifolia, Y. filamentosa and Y. filamentosa var. variegata. Similarly, the 
naturally occurring cytokinins; zeatin and their derivatives, stimulated primary 
root length. Zeatin and dihydrozeatin promoted secondary root growth, but 
only at very low concentrations (Taylor and Van Staden, 1998). 

This work, however aims to improve the propagation technique by 
cuttings for conservation of genetic sources of the endangered Mistletoe fig 
tree and keeping it from extinction. 

 

MATERIALS AND METHODS 
 
An investigation was conducted under plastic house conditions at the 

nursery of Hort. Res. Inst., Giza, Egypt throughout the two consecutive 
seasons of 2007 and 2008 aiming to find out the effect of a basal quick-dip in 
NAA and 2,4-D at various concentrations, with or without BA on rooting and 
shoot formation of Mistletoe fig semi-hardwood stem cuttings, as well as on 
some chemical constituents of the new proliferated leaves. 

So, semi-hardwood stem cuttings (10-12 cm long and 8-9 mm 
diameter) were taken from the middle parts of branches of Ficus deltoidea 
Jack stock plants (6 years-old) on February, 25th for both seasons, sterilized 
with a mixture of Topsin (70%) and Rizolex (50%), Sumitomo Chemical Co., 
Ltd., Osaka, Japan at the rate of 0.5 g/L for each, and then subjected to a 
basal quick-dip for 10 seconds only in the hydro-alcoholic solutions of the 
following growth regulators : 
1. 1-Naphthaleneacetic acid (NAA) or 2,4-Dichlorophenoxyacetic acid (2,4-D), 

products from Sigma Chemical Co., USA, at the rates of 0, 2000, 4000 and 
6000 ppm for NAA, while for 2, 4-D, the rates were 0, 200, 400 and 600 
ppm. 

2. Benzyladenine (BA), 99% of 6-benzylaminopurine, F.W. 225.25 
manufactured by Aldrich Chemical Co., Inc., Wisconsin, USA at the levels 
of 0 and 100 ppm. 

3. Each level of both NAA and 2,4-D was combined with the two levels of BA 
to form fourteen interaction treatments. 
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Control cuttings, were however dipped in alcoholic distilled water for 
the same time (10 seconds).  

Immediately after dipping, the treated cuttings and those of control 
were inserted for 4-5 cm into 12-cm-diameter plastic pots (4 cuttings/pot) 
filled with about 1.2 kg of sand + loam + peat moss rooting medium (1:1:1, 
v/v/v) under a plastic house conditions (as the mean of temperatures during 
the course of study ranged between 21-36°C and relative humidity between 
50-75%). Cuttings were irrigated soon after sticking, as each pot received 
100 ml of a tap-water. Besides, the lower part of pots was buried in the wet 
soil of plastic house. The physical and chemical analysis of the used sand 
and loam are shown in Table (a), while properties of the used peat moss are 
averaged in Table (b). 

The layout of the experiment in the two seasons was a complete 
randomized design in factorial experimental type (Mead et al., 1993). Each 
treatment consisted of nine pots (each pot contained four cuttings) Thus, 
every treatment contained thirty six cuttings. Four months later, rooted 
cuttings were transplanted (on June, 25th) into 12-cm-diameter plastic pots 
(one cutting/pot) containing 1.2 kg of the same rooting mixture mentioned 
above. During transferring, number of rooted cuttings was registered for each 
treatment and the rooting percentage was calculated from the following 
equation: Rooting (%) = R / T × 100. 
Where: R = Number of rooted cuttings, and T = Total number of cuttings in 
the treatment. 

After three other months on September, 25th, the resulted transplants 
were lifted and the following data were recorded: number of roots/cutting, the 
longest root length (cm), transplant height (cm), number of branches and 
leaves/cutting and the fresh and dry weights (g) of leaves, stem and roots. 
The rooting efficiency index as a percentage (REI %) was calculated as 
described by Ruter et al. (2004) from the following equation: 
REI % = Mean root length of the treated cutting / Mean root length of control 
cutting × 100. 

In dry leaf samples, the content of total carbohydrates (mg/g dry 
weight) was determined according to the method of Herbert et al. (1971), 
while in fresh samples, total indoles and total phenols contents (mg/100 g 
fresh weight) were assessed as recommended by A.O.A.C. (1990). 

SAS program (1994) was used for statistical analyses and Duncan's 
Multiple Range Test (1955) was employed to verify the differences among the 
means of various treatments. 
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RESULTS AND DISSCUSSION 
 
Effect of NAA, 2,4-D, BA and their interaction on: 
1. Rooting parameters: 

Data in Table (1) reveal that all auxin treatments significantly 
increased rooting (%) of treated cuttings compared to untreated ones in the 
two seasons, especially in the absence of BA. In general, NAA treatments 
gave higher rooting percentages than 2,4-D ones, with the superiority of 6000 
ppm level that registered the utmost high means in both seasons either in the 
presence or absence of BA. However, number of roots/cutting and the 
longest root length (cm) were significantly improved in most cases of the two 
seasons in response to either auxin treatments or BA ones. So, the highest 
records in these two traits in the first and second seasons were obtained from 
the combined treatment between NAA at 6000 ppm and BA at 100 ppm. 

For rooting efficiency index percentage (REI %), as a real indicator 
for rooting strength, data in Table (1) show that it was progressively 
increased with elevating concentration of either growth regulators used in 
such trial compared to control in both seasons, whereas BA treatment (100 
ppm) significantly reduced it comparing with either NAA or 2,4-D treatments. 
The mastery in the two seasons was found due NAA treatment at 6000 ppm 
in the absence of BA, as this treatment raised such index to 216.67 and 
210.25 % in comparison to 100% for control in the first and second seasons, 
respectively (Photo, 2). 

Improving rooting percentage and quality may explain the role of 
auxins in encouragement of the cambium cells, besides some other 
meristematic cells (especially parenchyma cells) for division and enlargement 
near the base of stem cuttings to form adventitious roots (Morini et al., 2003). 
Moreover, BA promotes cell division, enhances callus formation at the cutting 
base and may cause transport of many solutes from older tissues to the new 
formed ones (Taylor and Van Staden, 1998). These results are in accordance 
with those attained by both Pimpini et al. (1983) and Humar et al. (1985) on 
Ficus elastica, El-Malt (1989) and Hossni (1998) on Ficus benjamina, Sarma 
(2002) on Ficus fistulosa and Grolli et al. (2005) on Platanus acerifolia. 
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Photo (2): Effect of some treatments on vegetative and root growth of 
the rooted cuttings 

 
2. Vegetative growth parameters of the resulted transplants: 
        From data averaged in Tables (2 and 3), it could be concluded that 
transplant height (cm), number of both branches and leaves/transplant and 
fresh and dry weights (g) of leaves, stem and roots were markedly increased, 
with few exceptions in both seasons as a result of dipping the cuttings before 
planting in solutions of the different growth regulators used in the current 
work. The prevalence in most cases of the two seasons was for the 
combination of 6000 ppm NAA + 100 ppm BA, as this treatment gave the 
highest values in all previous measurements comparing with the means of 
control and other treatments. This may be ascribed to the synergistic effect of 
both NAA, as a promotive agent for growth and development and BA, as a 
factor accelerates cell division, branching and leaf formation. It was also 
noticed that, BA treatment improved only number of branches and  
leaves/transplant, roots  fresh weight, as well as stem and roots dry weights 
in comparison with the absence of such growth regulator. 

However, these findings are similar to those of Kwack et al. (1989) on 
Ficus benjamina and F. nitida, Blythe et al. (2004) and Ruter et al. (2004) on 
Ficus benjamina, Nanda et al. (1996) on Hibiscus rosa-sinensis, Akhtar et al. 
(2002) on Rosa centifolia and R. damascena and Song et al. (2006) on Thuja 
koraiensis. 
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3. Some leaf chemical constituents: 
It is clear from data presented in Table (4) that total carbohydrates 

content (mg/g dry weight) in the leaves of treated transplants was gradually 
increased with elevating the concentration of either NAA or 2,4-D, either in 
the absence or presence of BA with significant differences in most cases of 
the two seasons. The opposite was the right concerning BA treatment (100 
ppm), which gave less means than those recorded in its absence. This may 
be due to that BA stimulates the movement of sugars, starch and many other 
solutes from mature organs to primary tissues of other ones. In this 
connection, Day and Laveys (1998) suggested that seasonal variation in 
propagation success by cuttings may be caused by the changes in 
endogenous plant growth regulators or carbohydrate concentrations. 

As for the content of both total indoles and total phenols (mg/100 g 
fresh weight), they were cumulatively declined as the level of either NAA or  
2,4-D was increased, except for 2,4-D treatments, which caused a 
progressive increment in such two constituents when coupled with BA at 100 
ppm. However, the rate of decrement in total phenols content was higher 
than that in total indoles content. This may be a suitable manner for 
stimulating growth of the new formed vegetative parts. In this regard, Kawai 
et al. (2001) on Vitis coignetiae stated that level of extractable indoles was 
highest in the start of cutting, but it was low after that. Likewise, Vuylsteker et 
al. (1998) found that the most reproducible and significant changes occurring 
after the application of NAA was a decrease in the level of zeatin-O-glucoside 
conjugates. Hydrolysis of these conjugates might deliver free zeatin-type 
compounds which were consumed during the lateral root growth, and 
disappear afterwards. 

Similarly, were those results revealed by Stankova and Panetsos 
(1997) on Cupressus sempervirens, Zhang et al. (1997) on Jasminum 
sambac and Lee and Suh (1997) on Ardisia japonica. 

According to the aforementioned results, it could be recommended to 
dip the semi-hardwood stem cuttings of Ficus deltoidea Jack taken at the last 
week of February in a hydroalcoholic solution of 1-Naphthaleneacetic acid 
(NAA) at 6000 ppm + Benzyladenine (BA) at 100 ppm for 10 seconds for the 
best rooting and high quality of the resulted vegetative growth. 
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 تجذير العقل الساقية النصف خشبية لنبات الفيكس دلتا 

 ٢ محمد يونس على عبد اللهو  ١، جيهان حسن عبد الفتاح  ١ىأمل صالح الفول
 قسم بحوث الزينة، معهد بحوث البساتين، مركز البحوث الزراعية، الجيزة، مصر ١
 جامعة المنصورة ،كلية الزراعة ،قسم الخضر والزينة ٢

 
متتت اجتتارص  داتت  ح ىتتل وبتتحا  الاتتةيام  اليل تتاي ي  يم تتال م  تتح يبتتة   أجريتتم مجمة تت 

اللا تترع  لتتى متتحا   تتاجاي   ال يتتل  ال تتا ي   ال اتتع  ٧٠٠٢ا ٧٠٠٢ الي تتاايتا  الجيتتمصا ماتتر ىتتلل مة تتم  
 ت  يت   ب تيةأل  دىيتر متت  ٠٧-٠٠ المتخىةةص يوتةل ( Ficus deltoidea Jack)ى تيي  ال يتام  الكتي ل حالاتا 

 (NAA)ال كثتتااليت بمتتخ  الىليتت    ال بةاليتت  -ثتتة ت ييتتو( يتت   المبااليتتل  الما يتت   ٠٠ ال تتري  )  تت ر يير يتتر الل يتت 
ح ي  لةرةيي ة  تتت  بمتتتخ  الىليتتت   -٧,٠ ة جتتتمي يتتت   المليتتتةت ٠٠٠٠ا ٠٠٠٠ا ٧٠٠٠يار يتتتم مف اتتتكرا 

(2,4-D)  ةالتت  يتتى ةجتتةح  الي م يتتل  حي تتيتجتتمي يتت   المليتتةتا ة ٠٠٠ا ٠٠٠ا ٧٠٠يار يتتم مف اتتكرا (BA) 
 .ة يى غيايه )اكر جمي يى  المليةت(جمي ي   المليةت   ٠٠٠ يار يم

 المابال  لي ا أت جمي   الم املم أبتحثم ميتاحص م  ةيت  يت   ال  تي   الم ةيت   ولقد أوضحت النتائج
أيضتا  يت ت  يا تام  (.%REI ال  تي   الم ةيت  الم امتل  كتايص  الاجتةير )را  حح  الجةةر/ يلت ا وتةل  الجتةر ةاللاجةي

ير )أراكتتاأل  ال تتال ا  تتحح  ديتترأل ة دةر ا/ تتال  ة التتةمت  الوتتام   ال متتة  الىضتتري الل تتالم  ال ااجتت  ي تتح  الاجتتة
م حم م  ةيا   ايج  الل ي  ي  مبااليتل م ممتام  ال متة  تاالك   التة ر.  تةال ا  ح  الجةةر( ة الجاع الألةر اا  ال اا ة

ليتت  ي تت ل ة ضتتما يي متتا و ىكتتخ مباة  تتا متتت    تتحةبم ة ييتتح م ح مباتتةا  دةر ا متتت  ال رية يتتحر م  ال 
 الكي ةبم  ال ليت ا مت  ملبمت  أت م تحل    ىكتاخ يت  مباتةا  الكي تةبم  تات أ يتر متت م تحل    ىكتاخ يت  

ا ي ت م املم  كثااليت بمخ  الىلي  أ وم  اتا   أيضتل متت م تاملم  التح ي بصفة عامةو مباةا    حةبم.
جتتمي يتت   المليتتةت( المتتة ح  الاجتتةير  ٠٠٠يتت ا يي متتا أبتتحثم م تتار    الي م يتتل  ح تتيت ) لةرةيي تتة ل بمتتخ  الىل

اليتح  ا تم  ال تياحص يت  م مت   الييا تام  تة ا ة  ايي   الة ر اب  ا   ضاييا  ي  ي خ  الاكام حةت  التي خ  خىتر.
ل  حي تيت يار يتم جمي ي   المليتةت    الي م يت ٠٠٠٠ ال ايي  اللم امل   الم ار   ييت  كثااليت بمخ  الىلي  يار يم 

 جمي ي   المليةت. ٠٠٠
لى جتتةحص ي تتةا  الم املتت  اللباتتةل  لتتى أيضتتل اجتتةير الل يتتل ماتتبةيا  يتتخ وعليههه   يمكههن التوصههيه 

 .الل مة م  الىضري   ال ااج 


