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ABSTRACT:

This study aimed to improve the growth and development of the plantlets of date palm cv. Bartoumoda
Phoenix dactylifera L. and increasing the survival percentage of these plantlets in the acclimatization stage in
the greenhouse. The plantlets which derived by somatic embryogenesis were used as explants in the rooting
stage. The media were MS medium with high mineral salts and vitamins supplemented with + 30 g/l sucrose
+ 2.0 mg/l IBA + 0.05 mg/l BA+ 4 mg/l pbz + 2 mg/l glycine + 6 g/l agar, The explants (plantlets) were
cultured in jars, each jar contain 40 ml of following media. Medium (2) 825 NH4NO3, medium (3) 412.5
NH4NO3, medium (4) 206.25 NH4NO3 mg/l, and (medium 1) contained full strength of NH4NO3 (1650 mg/l),
with combination of GA3 at 0.15, 0.25 and 0.5 mg/l. The plantlets were subcultured for five month (one month
interval) with the previous concentrations of ammonium nitrate and GA3. After this period the plantlets were
transferred at the liquid medium (1/4 MS) as the pre acclimatization stage for three subcultures (3 weeks for
each one). Then these plantlets were transferred to the greenhouse for acclimatization under tunnels (90%
humidity) for three month, at the end of this experiment data which were recorded showed that the
combination with 825 mg/l for ammonium nitrate and all treatments GA3 gave the significantly the longest
shoot and root, while the greatest number of leaves and roots/plantlet resulted from 206.25 mg/l ammonium
nitrate and 0.25 mg/l GA3. The significant highest stem width produced by 206.25 mg/l ammonium nitrate and
0.15 mg/l GA3. The treatments of 412.5 mg/l ammonium nitrate and 0.15 mg/l GA3 gave the best results for
survival percentage of acclimatization of the plantlets. The application of ammonium nitrate and GA3 increased
indole levels content. Therefore the addition of ammonium nitrate at small concentrations and GA3 improved
the plantlets growth and high percentage of acclimatization for the plantlets in the greenhouse.
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Introduction

To improve the growth and was development of the plantlets of Phoenix dactylifera L. in vitro and
increasing the survival percentage of these plantlets in the greenhouse, one of the important role in the
production of plantlets of these economical plants. Ammonium nitrate as well as gibberellic acid can be used
to solve this problem. Pratibha, (2002) on Rosmarinus officinalis L, Ungsa et al. (2003) on seedless berries
in (Delaware) grape, Ikram (2005) on Plantlets of Gossypium hirsutum L., Gyves et al., (2007) on Tectonia
grandis L, Vietez and Vieitez (2008) on (chest nut plant) Castanea sativa, and Barghchi (2008) on Robinia
pseudoacacia L., Kotsias and Roussos (2008) on Citrus limon L., Gopitha et al. (2010) on Sugarcane and
Kojoma et al. (2010) on Glycyrrhiza uralensis, they found that 1/4 – 1/2 NH4NO3  which play an important
role in differentiation of callus into somatic embryos and 0.25 – 0.50 mg/l GA3  with IBA at 3 mg/l to 1 g/l
were gave the best rooting percentage, highest number of roots/ shoot and 90% survival. Misra et al. (2005)
on Rosa damascene, Andreia et al. (2006) on Pinus caribaea var hondurensis, and Koukourikou and Porlingis
(2008) on Vigna radiate L stated that GA3 at 100 microg/l mixed with 20 meq NH4NO3  and PP333 at 100
microg/l with IBA at 4000 mg/l were produced high percentage of roots and increased indole content.
Therefore the aim of this investigation was to investigate the different concentrations of ammonium nitrate and
GA3 on the growth and acclimatization percentage of plantlets of date palm in vitro. 
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Materials and methods

This study was carried out at Central laboratory of Date palm for Research and Development, Agriculture
Research Center (ARC) Giza, during 2007 and 2008, on the plantlets of Phoenix dactylifera L. cv.
"Bartomuda" as a dry cultivar. The plantlets were derived from somatic embryogenesis which described as
follows: (Shoot length 6-7 cm and 1-2 leaves/ plantlet and Root length 2-3 cm and 1-2 roots/ plantlets). These
plantlets were used as explants to subjected in rooting medium MS salts Murashige and Skoog (1962) + 30
g/l sucrose + 2.0 mg/l IBA+ 6 g/l agar + 0.05 mg/l BA+ 2 mg/l glycin+ 4 mg/l pbz, with the following
-Ammonium nitrate at the three rate of 1650 mg/l (as control treatment, medium 1), (825 mg/l medium 2),
(412.5 mg/l medium 3) and (206.25 mg/l medium 4)
-GA3 at the rate of 0.15, 0.25 and 0.5 mg/l 

Therefore 9 treatments were used and three replicates, one plantlet in every jar, each jar contain (350 ml)
and this plantlets were incubated in the growth room (6000 lux, 27 ±C0), for five month (one month
interval).After five month the plantlets were cultured in liquid medium (1/4 MS) as a pre acclimatization stage
for three subculture (3 weeks for each one).the following data  was  recorded at the end of the experiment.

-Shoot and root length (cm). -Number of leaves and roots/ plantlet 
-Width of stem (thickness) -Indole content in the leaves

The plantlets were transferred to the greenhouse for acclimatized these plantlets which cultured in the
plastic pots (18.5 cm in length and 5 cm in width) filled in peat moss+ perlite 2:1 under plastic tunnels for
three month (90% humidity) until new leaves were grown, and survival percentage was recorded at the end
of this stage. 

Indole content mg/g f.w.:

As described by Salim et al. (1978) and the concentration was calculated as mg indole acetic acid/100 g
fresh weight.

Data were statistically analyzed; means were compared using method according to least significant
difference test L.S.D. at 5 % level Snedecor and Cochran (1980).

Results and discusson

Shoot length (cm.):-

Data in Table and Fig (1) reported that all treatments of GA3 (0.15, 0.25 and 0.5 mg/l) produced high
significant shoot length of plantlets 11.7, 12.2 and 13.3 cm., respectively compared to control treatment, the
treatment 0.5 mg/l GA3 proved the highest significant shoot length (13.3 cm), the treatment 825 mg/l
ammonium nitrate (NO3) gave the highest significant results for shoot length 12.9 cm. compared to control
treatment (ammonium nitrate 1650mg/l). The treatment 0.5 mg/l of GA3 with treatment 825 mg/l of ammonium
nitrate gave the highly significant interaction (14.1) between them compared to control treatment,  these data
concerning with Razem et al. (2006) found that, the phytohormones gibberellins (GA) and some growth
retardants play an essential and often antagonistic roles in regulating plant growth, development and stress
response, Cha et al. (2008) on Musa spp and  Khurshid et al. (2008) on apple trees) they found that, shoot
height of Plantlets were negatively correlated to pbz (0,34,68 or 136 µM.) while the shoot number and length
of plantlets were longer with GA3 at 10,100 and 0.288 µM., in addition Tymoszuk et al., (2008), Reeves et
al. (2009) and Filho et al (2010) on Vriesea reitzii lem, Raja et al. (2010) on Crocus sativus L. and Asokan
et al. (2010) on Amorphophallus rivieri Durieu) stated that, half strength media and GA3 at 10,12.5, 50, 500,
1000 and 5000 mg/l accelerated shoots number of  Crocus sativus L and shoots length of Prunnus instititia
L and Vriesea reitzii lem for suitable roots, and growth of Hyacinth bulbs.

Root length (cm.):-

The data in Table (1) revealed that the treatment GA3 at 0.5 mg/l was recorded the significant longest
roots/ plantlet of date palm 3.8 cm. compared to control treatment. The treatment 206.25 mg/l ammonium
nitrate (NO3) gave the lowest results of root length 2.8 cm. compared to control treatment (1650 mg/l
ammonium nitrate). The highly significant interaction (4.2 cm) was occurred from the treatment 825 mg/l of
NH4NO3 with the treatment 0.5 mg/l of GA3 compared to control treatment. Previous data similarly with Al-
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Desuquy et al. (2007) on Vigna sinensis and Laximi et al (2008) on Mangifera indica and Perica, (2010) on
Centaurea rupestris L.)  they found that, the highest root length with 3 μM IBA, 0.72 m.M. of GA3 and half
strength of MS medium, and Chitra and Padmaja, (2008) cleared that, MS with GA3 (0.05 mg/l) produced high
rooting of Morus indica 96.7 %.

Fig. 1: Effect of ammonium nitrate (mg/l) and GA3 (mg/l) on growth of date palm plantlets                 
0= con      1= M 2+ 0.15 GA3       2= M2 + 0.25 GA3      3= M2 + 0.5 GA3       
4= M3+ 0.15 GA3      5= M3 + 0.25 GA3           6= M3 + 0.5 GA3      
7= M4 + 0.15 GA3        8= M4 + 0.25 GA3         9= M4 + 0.5 GA3

Number of leaves/ plantlet :-

Concerning the effect of GA3,pbz at 4 mg/l, and ammonium nitrate on plantlets of date palm, data from
Table (2) cleared that, the treatment 0.25 mg/l GA3 had the most significant  positive effect on number of
leaves (3.4 leaves/plantlet) compared to control treatment (zero GA3). No significant differences between the
treatments 0.15 and 0.25 , while the treatment 206.25 ammonium nitrate gave the best results for this parameter
(3.2 leaves/plantlet), Regarding the interaction between these factors, the treatment 206.25 mg/l ammonium
nitrate with 0.25 mg/l GA3 produced the highest significant results(3.7 leaves/plantlet) compared to control
treatment, in this respect El Nagar and Sharaf (2002) cleared that, the greatest number of leaves of Polianthus
tuberose cv. Double achieved by GA3 at 0,100,200 and 300 mg/l and ammonium nitrate at 0,15,30 and 50
kg/fed and Mostafa et al (2008) on Tanacetum parthenium L. and Ulisses et al. (2010) on Heliconia bihaic
who indicated that, number of leaves were recorded with half strength of MS medium and 2.5- 5.0 mg/l GA3.

Number of roots/plantlet:-

It was mentioned that results in Table (2) the significant greatest number of roots of date palm plantlets
obtained by treatments of pbz at 4 mg/l with GA3 at 0.15 and 0.25 mg/l (3.3 and 3.6 roots/plantlet,
respectively) compared to control treatment (zero GA3). The treatment 206.25 mg/l ammonium nitrate resulted
in highest number of roots/plantlet 3.8 compared to control treatment (1650 mg/l NH4NO3). Whereas the
treatment 0.25 mg/l of GA3 with the treatment 206.25 mg/l NH4NO3 resulted in highly significant interaction
(4.5) for the number of roots/plantlet compared to control treatment (zero GA3 and 1650 mg/l ammonium
nitrate), the present data are in agreement with those published by Razdan and Bhojwani (2008) on Azadirachta
indica and Barghchi (2008) on Robinia pseudoacacia and Cheru et al. (2010) on Malaxis acuminda (orchid))
indicated that, shoots of were readily rooted 82 % and were gave the highest number of roots with 1/4- 1/2
MS,  Kotsias and Roussos (2008) showed that,GA3 0.1-0.5 mg/l with IBA at 1000 mg/l resulted in 80%
rooting of shoots of Lemon seedlings, The previous results showed that, the increasing effect of GA3 on length
of these plantlets and growth was due to increasing cell elongation of sub apical meristems.    
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Stem (thickness):-

Regarding the effect of pbz at 4 mg/l, ammonium nitrate and GA3, data in Table (3) discussed that 0.15
mg/l for GA3 produced the highest significant values of stem (thickness) which gave 3.7 of the plantlets,
regarding the effect of ammonium nitrate, the treatment 206.25 mg/l had the biggest thickness of the plantlets
of date palm, the treatment 0.15 mg/l GA3 with 206.25 mg/l ammonium nitrate  produced the highly significant
interaction (4.2) compared the control treatment (zero GA3, pbz and 1650 mg/l ammonium nitrate),  the current
findings were similarly the results by Banon et al. (2002) and Marybeth et al. (2008) on Prunus serotina) on
Dianthus caryophyllus cv. Mondariaan stated that, pbz at all tested levels (0,0.15, 0.30 and 0.60 mg/l and
0.45,0.7,0.9 and 1.12 mg/pot) produced plants better quality than control treatment and improved the survival
of the plantlets in the acclimatization of the plantlets, Khurshid et al., (2008) on apple trees Leguen et al.
(2008) on Allium cepa L stated that, the combined use of pbz at 250 mg/l and GA3 (0,10 and 100 ug per bud)
provided a balanced vegetative growth of and promoted bulb of Allium cepa L, Therefore, it seems that, the
positive effect of pbz and GA3 on the growth parameters especially stem width (thickness) and the best quality
of the plantlets also the best elongation and rooting of plantlets which correlated with the increasing of the
survival percent of acclimatization of the plantlets.

Survival percentage of the plantlets acclimatization:-

Table (3) exhibited that the significant positive effect of pbz at 4 mg/l, ammonium nitrate and all
treatments of GA3 and on the survival percentage of acclimatization of the date palm plantlets, the treatments
0.15 mg/l GA3, had 77.5 %, whereas 79% survival were produced by the treatment  412.5 and 206.25 mg/l
ammonium nitrate, these results were confirmed by Tokatli et al. (2008) on  Pistacio vera L and Nagaraju and
Mani, (2008) stated that, the rooted plantlets of Orchid zygopetalum with 3-4 leaves were cultured on pre
hardening 1/2 MS medium containing pbz 0.25 mg/l recorded high rate of survival percent of hardening,
Arigita et al. (2008) proved that, GA3 at 2.89 um and 4.9 um IBA in the MS medium of Actinidia deliciosa
was gave the best results of acclimatization, and Channuntapipat et al. (2008) and Town et al. (2008) on
Tamarindus indica and Cheru et al. (2010) on Malaxis acuminda (orchid)) found that, half strength of MS
supplemented with 2.4 um IBA had the best acclimatization of Tamarindus indica and micro grafted plantlets
of almond, in addition to
    .
Indole content mg/g:-

     Data in the Table (4) demonstrated that, the progressively increased of indole content with all treatments
of GA3 (9.3, 10.6 and 14.8 mg/g f.w. respectively) compared to control treatment, the highly significant
interaction (17.8 mg/g f.w.) was obtained by the treatment 0.5 mg/l of GA3 with the treatment 206.25 mg/l
(NH4NO3) compared to control treatment (zero GA3 and 1650 mg/l ammonium nitrate), similar results obtained
by David and Robert (2008) on Pisum sativum and Arigita et al. (2008) on Actinidia deliciosa indicated that
GA3 at 2.89-0.45mM. induced large contents of indoles, and Koukourikou and Porlings (2008) showed that,
GA3 and pbz application increased endogenous indoles contents in the base of Vigna radiate L. cuttings. These
positive results have been justified the beneficial treatments of MS and GA3 on the progressive growth of the
plantlets which to be inverted on the high percentage of acclimatization of the plantlets in the greenhouse.

Table 1: Effect of GA3 (mg/l), and ammonium nitrate (mg/l) on shoot and root length/plantlet of date palm plantlets
A Shoot length/plantlet Root length/plantlet
GA3 ------------------------------------------------------------------------ ----------------------------------------------------------------------------
NH4NO3 B Con 0.15 0.25 0.5 Mean Con 0.15 0.25 0.5 Mean
1650(con) 11.5 12.1 12.7 13.7 12.5 2.3 2.6 3.6 4.1 3.2
825 12.1 12.6 12.9 14.1 12.9 3.2 3.3 3.4 4.2 3.5
412.5 11.1 11.6 11.6 12.7 11.8 3.1 3.1 3.1 3.6 3.2
206.25 11 10.6 11.4 12.5 11.4 2.4 2.7 2.7 3.4 2.8
Mean 11.4 11.7 12.2 13.3 2.8 2.9 3.2 3.8

 l.s.d 0.05 A = 0.4   B= 0.4            AB= 1.5 l.s.d.. 0.05 A= 0.4      B=0.02   AB=0.5
A=GA3      B= NH4NO3    AB= GA3 X   NH4NO3  A=GA3      B= NH4NO3    AB= GA3 X   NH4NO3  

Table 2: Effect of GA3 (mg/g), and ammonium nitrate (mg/l) on number of leaves and roots/plantlet of date palm plantlets
A Number of leaves/plantlet Number of roots/plantlet
GA3 ------------------------------------------------------------------------ ----------------------------------------------------------------------------
NH4NO3 B Con 0.15 0.25 0.5 Mean Con 0.15 0.25 0.5 Mean
1650(con) 2.3 2.2 2.8 2.3 2.4 2.2 2.8 2.5 2.5 2.5
825 2.8 3.2 3.3 3 3 2.5 3.2 3.2 2.9 2.9
412.5 2.2 3.4 3.6 3.3 3.1 3.3 3.3 4 3.4 3.4
206.25 2.1 3.4 3.7 3.4 3.2 3.3 4 4.5 3.4 3.8
Mean 2.4 3.1 3.4 3 2.8 3.3 3.6 3.2

 l.s.d 0.05 A = 0.4   B= 0.4            AB= 1.5 l.s.d.. 0.05 A= 0.4      B=0.02   AB=0.5
A=GA3      B= NH4NO3    AB= GA3 X   NH4NO3  A=GA3      B= NH4NO3    AB= GA3 X   NH4NO3  
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Table 3: Effect of GA3 (mg/l), and ammonium nitrate (mg/l) on stem width (thickness) and survival percent (%) of date palm plantlets
A Stem thickness Survival percent %
GA3 ------------------------------------------------------------------------ ----------------------------------------------------------------------------
NH4NO3 B Con 0.15 0.25 0.5 Mean Con 0.15 0.25 0.5 Mean
1650(con) 2.3 2.7 2.3 3.1 2.4 70 72 72 70 71
825 2.7 3.7 3.1 2.8 3.0 70 73 72 70 71.3
412.5 3.4 4.0 3.7 3.7 3.7 72 83 81 80 79
206.25 3.7 4.2 4.0 3.9 4.0 72 82 81 81 79
Mean 3.0 3.7 3.3 3.1 71 77.5 76.5 75.3
l.s.d. 0.05 A=0.3     B= 0.3     AB= 0.6
A=GA3      B= NH4NO3    AB= GA3 X   NH4NO3

Table 4: Effect of GA3 (mg/l), and ammonium nitrate (mg/l) on indole content of date palm plantlets
AGA3

NH4NO3 B Con 0.15 0.25 0.5 Mean
1650(con) 1.2 8.03 9.5 9.9 7.2
825 1.2 9.5 9.9 15.3 9.0
412.5 1.4 9.9 11.7 16.1 9.8
206.25 1.3 9.8 11.4 17.8 10.1
Mean 1.3 9.3 10.6 14.8
l.s.d 0.05 A = 0.3    B = 0.2       AB = 0.4
A=GA3      B= NH4NO3    AB= GA3 X   NH4NO3
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