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ABSTRACT 

This study was conducted to determine the effect of Abscisic acid (ABA) and 
Ancymidol on proliferation of female inflorescences explants of date palm. In 
the first experiment two lengths of spath at (5-7cm) or at (7-10 cm) were 
cultured on nutrient media which consists of half macro and full micro salts of 
MS medium supplemented with gradual decreasing in concentration of Abscisic 
acid (ABA) and Ancymidol from 4.5, 3.0, 1.5 to 0.5 mg-1. In the second 
experiment two phases of nutrient medium (solid and liquid) and two source of 
carbon were investigated. Gradual decreasing of ABA concentrations from 4.5 
mg-1 to 1.5 mg-1 in culture medium, stimulated the production of direct somatic 
embryos and accelerated callus initiation, but at last decrement (0.5 mg-1) of 
Ancymidol concentration few embryos were produced. Callus initiation from 
inflorescences explants gave high production and well development of somatic 
embryos when cultured on liquid medium supplemented with 40g-1 sucrose. All 
direct or indirect somatic embryos obtained in these experiments were 
converted successfully to healthy normal plantlets which could be transferred to 
acclimatization stage. 
Keywords, Date palm- in vitro- inflorescences-callus-direct somatic embryos–

Absicisic acid–Ancymidol. 
 

INTRODUCTION 

Since tissue culture was developed as means of large scale propagation 
of the date  palm (Phoenix dactylifera L.), the offshoots growing at the base of 
the mother tree constituted the only source of explants used for the initiation on 
stage. Because of the low success level at this starting, a large number of plant 
material is not always available, and there are even case where no offshoots are 
produced at all. Immature inflorescences represent an important explants source 
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for micropropagation of elite palm trees (Tisserat 1981; Zaid and Tisserat 
1983).  Inflorescences tissue can be collected with limited damage to the upper 
parts of the donor plant. Immature inflorescences are protected by sheeths 
which prevent infestation by fungi and bacteria and avoid chemical damage 
from sterilization solution. To date there are no specific ways to determine the 
somatic embryogenesis and plant regeneration from young inflorescences 
explants of date palm. In this study we try to determine a protocol for 
micropropagation somatic embyogensis and plant regeneration from female 
inflorescences explants of date palm. 

MATERIAL AND METHODS:  

This work was carried out in central laboratory of developing of date 
palm research at Giza, Egypt during period from 2009 to 2010. Two length 
female of spathes 5-7 and 7-10 cm were collected from the adult mother tree on 
February. Spathes were carefully removed with a clean knife and after cleaning 
with 70% ethanol the, spathes were wrapped in aluminum foil to start the 
sterilization process in the laboratory. 

Sterilization Technique. 
Two distinct steps were followed:  

- The first step had been done outside the laminar flow hood and before 
spathes were opened then sprayed with 70% ethanol and burned for a few 
seconds to burn the external hairs.  

- The second step took place under aseptic condition into laminar air flow 
hood. The spathes were gently opened with sterilized scalpel then the spikelets 
were soaked in mercuric chloride (Hg Cl2) at 0.1% for 15 min. The explants of 
inflorescences were rinsed three times with sterilized distilled water.  

Each spikelet of the two lengths (5-7 cm and 7-10 cm ) were cut into 1-
2 cm long  pieces which each piece carries many florets (The initials of female 
flowers) as shown in Fig 1(a & b). 

   

Fig.1(a): different age spathes     (b): cut of the spikelets to 2-3 segments 
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Experiment (1):  

Effect of gradual decreasing of abscisic acid and Ancymidol 
concentration culture medium:       

Components of nutrient medium:  

Each pieces of spikelets explants of the two lengths (5-7cm and 7-10 
cm) were cultured on half macro and full micro elements of Murashig and 
skoog (1962) combined with 40 mg-1 adenine–Sulphate, 5mg-1 thiamin-HCl, 
100mg-l myoinositol,200mg-1 glutamine, 5mg-1 2,4-D, 1mg-1 2ip, 0.5g-l activated 
charcoal, 50g-1 sucrose and 5.0g-1 agar. Spikelet explants of the two lengths (5-7 
cm and 7-10 cm) were cultured periodically for 6 weeks intervals on  medium 
supplemented with gradually decreasing in Abscisic acid or Ancymidol 
concentration starting with the highest concentration (4.5mg –l) and ending with 
the  lowest concentration (0.5mg –l). 

pH of each medium was adjusted to 5.7±0.1  prior to addition of agar, 
the medium were distributed into culture test tubes 15 mlx150ml. Each one 
continued 30ml, the culture test tubes were immediately capped with poly 
propylene closure and then medium were sterilized by autoclaving at 121°C and 
15 Ibs/in2 for 20 min. culture test tubes of all treatments were incubated  under 
complete darkness at 27±2°C. 

Data were calculated after each culture as follows:  

1. Percentge of direct somatic embryos. 

2. Callus initiation degree/explant. 

This data Scored visually according to Pottino (1981) as follow): 

Negative results (-) 1 

Below average results (+) 2 

Average results (++) 3 

Good results (+++) 4 

Very good result (++++) 5 

Experiment (2):  

Effect of the culture medium phase (soild or liquid) and carbon source 
(sucrose or mannitol) on  proliferation of inflorescences explants: 

Smoothly friable callus which obtined from previous experiments were 
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subcultured on liquid or solid nutrient medium. Two types of carbon source 
(sucrose or mannitol) at different concentrations (30, 40, 60g-l) were added to 
culture  medium which consists of  half salt strength of Murashige and Skoog 
nutrient medium combined with 0.4 mg-1Thiamin-Hcl, 120.0mg–l potassium 
dehydrogenate Orthophosphate (KH2PO4), 100mg-l glutamine,100mg-l 
myoinositol, 0.5mg-1 pyridoxine, 0.5mgll nicotinic acid, 0.05mg-l benzyl 
adenine (BA) 0.1 mg-l Naphthalene acetic acid (NAA), 0.25mg-l abscisic acid 
(ABA), 0.3mg-l activated charcoal, 20g/l sucrose were added in all mannitol 
treatments and 5g-l agar were added for solid medium.The pH of liquid medium 
was adjusted to 5.2±0.1. Medium were distributed into small jars (50ml) where 
each one contained 20ml. 

Culture jars were immediately capped with polypropylene closure and 
then medium were sterilized by autoclaving at 121°C and 15 Ibs/ in 2 for 20 
min. The inoculated patch of callus explants was about 0.5g in each treatment. 
Incubation conditions were at 27°C temperatures under low light with 2000 lux. 
The treatments of liquid culture medium were kept on the shaker at 120 rpm.  
Data were taken on the number of differentiated mature somatic embryos per 
explant after two subcultures (8 weeks). 

RESULTS AND DISCUSSIONS  

Culturing the explants periodically every six weeks on medium gradual 
decreasing in the concentrations of either ABA or Ancymidol showed variable 
morphogenesis characters as production of direct somatic embryogenesis or 
callus initiation. 

Direct somatic embryos production: 

Table (1) showed that, the average values  of direct somatic embryos 
percentage were significantly higher with ABA concentration than with 
Ancymidol concentration as found by Baochun and David (1996) who 
reported that ABA induced the expression of late embryogenesis abundant 
(LEA) genes in cells or somatic embryos. Gradual  decreasing of ABA 
concentrations from 4.5mg-l to 1.5mg-1 supplemented in culture medium 
stimulated the production of direct somatic embryos while, when spikelet 
explants were transferred and cultured on  medium supplemented with 0.5mg-1 
ABA the percentage  of direct somatic embryos were significantly decreased 
sharply, as shown in table (1). When, explants cultured on medium 
supplemented with gradual decreasing in Ancymidol concentration a few 
embryos were produced, but at the last decrement of Ancymidol concentrations  
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(0.5mg-1)  the culturing explants gave the highest significant average value of 
the percentage of direct somatic embryos, these results agree with Jen-Tsung 
and Wei-Chin (2003) who found that, low concentration of Ancymidol (0.1-
2.5mg/l) significantly promoted direct embryos initiation but the higher 
concentration of ancymidol (10mg/l) significantly retarded direct emboryos 
forrmation in Oncidium. We can clearly observe that, the spaths length of 
inflorecenesis explants had a significant effect, spaths length (7-10 cm) in 
spikelet explants is more higher average value  of direct somatic embryos 
percentage than spaths length (5-7cm) for both ABA or Ancymidol 
concentrations. All produced somatic embryos converted successfully into full 
plantlets (fig.3).  

 

Fig. (3): Differentiated somatic embryos Stages of female inflorescences 
micropropagation 

Table (1): Effect of gradual decreasing of abscisic acid and ancymidol 
concentration. on the percentage of direct somatic embryos 
production inflorescence from female 

Length of inflorescence (B) Concentrations 
(Mg-1)(A) 5-7 (cm) 7-10  (cm) Mean (A) 

4.5 ABA 
3.0 ABA 
1.5 ABA 
0.5 ABA 

00.00 
13.33 
13.33 
06.66 

00.00 
20.00 
26.66 
13.33 

00.00 
16.66 
19.99 
09.99 

4.5 Ancy. 
3.0 Ancy. 
1.5 Ancy. 
0.5 Ancy. 

00.00 
06.66 
06.66 
09.99 

00.00 
06.66 
09.99 
13.33 

00.00 
06.66 
08.32 
11.66 

Mean(B) 7.07 11.24  
ABA = Abscisic Acid Ancy = Ancymidol L.S.D.at 5%: 
A = 5.76   B = 5.76   AB = 8.14 
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Callus initiation:  

Table (2) data demonstrated that callus initiation from spikelet explants 
by gradually decreased in the tested concentrations of both ABA and 
Ancymidol supplemented in culture medium, ABA concentrations were 
significantly superior than Ancymidol concentrations in obtaining callus 
initiation from spikelet explants. we can observed that, no callus initiation were 
produced from both application growth retardants hormones at high 
concentration 4.5mg-l supplemented in culture medium from inflorescences 
explants while, when they cultured on medium supplemented with further 
gradual decreasing of ABA or Ancymidol concentrations at (3.0, 1.5, 0.5 mg-l) 
the average values of callus initiation  started to increase with the periodically 
culturing on nutrient medium. The highest callus initiation was produced from 
inflorescence explants at 0.5mg-l for both ABA and Ancymidol (86.66, 80.00 
respectively) (fig.2). 

Table (2): Effect of abscisic acid and ancymidol on the average value of callus 
intiation from female Inflorescence. 

Length of inflorescence(B) Concentration 
(Mg-l)(A) 5-7 (cm) 7-10  (cm) 

Mean (A) 

4.5 
3.0 
(ABA)1.5 
0.5 

00.00 
60.00 
86.66 
93.33 

00.00 
26.66 
60.00 
80.00 

00.00 
43.33 
73.33 
86.66 

4.5 
3.0 
(Ancy.)    1.5 
0.5 

00.00 
26.66 
53.33 
80.00 

00.00 
13.33 
40.00 
80.00 

00.00 
19.99 
46.66 
80.00 

Mean (B) 49.99 37.49  

ABA = Abscisic Acid  Ancy = Ancymidol L.S.D.at 5%: 

A = 23.04   B = 23.04  AB =N.S 

               

Fig. (2): Initiation of callus 
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According to the  two tested spathes  length of cultured inflorescence 
explants data indicated that, the short spathes  length of spikelet explants (5-
7cm) were significantly higher  than the long one (7-10cm) in callus initiation  
for both ABA and Ancymidol concentrations . 

Effect of the phase of the culture nutrient medium and carbon source on 
the proliferation of inflorescences callus (number of mature somatic 
embryos/ explants)         

Data in Table (3) showed that the average number of mature somatic  
embryos was increased significantly when liquid nutrient culture medium was 
used for culturing embryonic callus of date palm inflorecenesis instead of solid  
culture medium. These results was in harmony with Veramendi and Navarro  
1996 who demonstrated that number of somatic embryos developed from shoot 
tip callus of date palm was much 

Table (3): Effect of the phase of the culture nutrient medium and carbon source on 
the proliferation of inflorescences callus (number of mature somatic 
embryos / explants). 

Type of media ( C ) Treatment g-l 
Liquid Solid 

Mean (AB) 

             30 
Sucrose 40 
               60 

13.33 
18.60 
16.33 

3.66 
7.66 
5.66 

08.50 
13.13 
10.99 

Mean (A)   10.87 
                  30 
Mannitol  40 
                  60 

10.00 
05.65 
04.66 

5.00 
4.66 
3.66 

7.50 
5.16 
4.16 

Mean (A)   5.60 
Mean ( B ) 8.00 9.14 7.5 
Mean (C ) 11.43 5.05 

L.S.D.at 5%: A = 1.52  C = 1.52 

AB = 2.63  AC = 2.15 

Higher in liquid medium than in solid medium. Liquid medium allows a 
better distribution of nutrients and this may be an important factor for 
embryonic callus. There were significant competition for nutrient as found by 
Touchet et al., (1991).                      

Results show also the addition of sucrose as a carbon source in culture 
medium during the development phase of embryonic callus was superior to the 
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addition of mannitol in enhancing mature somatic embryogenesis. This was 
demonstrated by some investigators who reported that sucrose was chosen to be 
the carbon source for in vitro plant culture, probably because it is the major 
transport- sugar of many plants (Murshige & Skoog 1962; Thorpe 1982; 
Thomson & Thorpe 1987). Also Eldawayati et al., (2000) found that sucrose 
gave the best result than using glucose or fructose in producing mature somatic 
embryos from embryonic callus of date palm shoot tip explants , on other hand, 
in callus cultures  of Fraxinus Americana, Wolter and Skoog (1966),cell 
suspension cultures of celery Stoop and Pharr, (1993) and in vitro zygotic 
embryo germination mannitol sugar showed a clear performance that is 
probable for the ability of culture cells and tissues to grow on mannitol is 
related to the capacity of the species to form and translocate this polyol Garcia 
et al., (2002). Concerning to the effect of sugar concentrations, data indicate 
that both of liquid or solid medium elevating of sucrose concentration to 60mg- l 
reduced the number of mature somatic embryo production (16.33, 5.66 
respectively) comparing to the addition sucrose concentration at 40 mg-l  which 
achieved the best result of the number of mature somatic embryos produced 
from embryonic callus of inflorecenesis in both culturing  medium liquid or 
solid as (18.60, 7.66 respectively). Same results were obtained by Abul-soad et 
al.,(2007) who improved that increasing sucrose  concentration in the basal 
nutrient medium from 20 to 40 g-l increased the direct embryo initiation 
percentage from inflorecenesis explants of date palm However Asaka et al., 
(1994) produced a lot of ginseng (Panax glnseng) embryoids by culturing the 
embryonic tissues on 100g-l sucrose ;it was about ten times of that produced by 
culturing on 30gm/l sucrose. With respect to mannitol concentration added to 
both liquid or solid culture nutrient medium. We can clearly observe that 
increasing the concentration of mannitol from 30 to 60 g-l parallel decreased the 
number of mature somatic embryos  production from embryonic culture as 
shown in the above mentioned data, also there was an increase in browning 
phenomena and the produced embryos had poorly conversion, this was in line 
with  the explanation that mannitol has been widely used to apply osmotic stress 
in vitro when added to media at high concentrations. Since it was believed to be 
nearly metabolically inert, the in vitro mannitol dependent phenomena are 
usually defined predominantly as osmotic effect (Steinitz, 1999). However in 
species that form mannitol photo synthetically and that can grow in vitro on it as 
well as sucrose at similar concentration, the osmotic effect would be less 
significant Garcia et al., (2002).  
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CONCLUSION 

It could be suggested that, all obtained results from culturing  the 
inflorescences explants on gradual decreasing applied growth retardants (ABA 
or Ancymidol) were depended on the residual effect of previous  concentration 
so we recommend more studies in this path with other growth retardant  
especially in the direct somatic embryo production from date palm 
inflorescences explants as a promising micropropagation way. 
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  المؤتمر الدولي الثالثالمؤتمر الدولي الثالث

  للعلوم اإلشعاعیة وتطبیقاتھاللعلوم اإلشعاعیة وتطبیقاتھا
   مصر- الغردقة – ٢٠١٢ نوفمبر ١٦ – ١٢

 
  تشكیل البراعم الزھریة المؤنثة لنخیل البلح معملیًا

    میادة محمد الدویاتى-رحاب أحمد صدقى  
   مركز البحوث الزراعیة– وتطویر نخیل البلح المعمل المركزى ألبحاث

  
یھدف ھذا البحث لدراسة تأثیر كل من حامض االبسیسیك واالنسیمیدول على تكشف 
المنفصالت النباتیة للبراعم الزھریة المؤنثة حیث تم فى التجربة االولى زراعة طولین مختلفین من 

 الزراعة المغذیة  والتى تتكون من نصف على بیئة ) سم١٠-٧(وعند ) سم٧-٥(األغریض الزھرى عند 
قوة األمالح للعناصر الكبرى والقوة الكاملة ألمالح العناصر الصغرى لبیئة األمالح المغذیة موراشیجى 

بطریقة متدرجة فى ) لتر/  مللجرام٠٫٥، ١٫٥ ، ٣٫٠ ، ٤٫٥(استخدام التركیزات تم وسكوج، و
كما تم دراسة نوعین من البیئة فى التجربة الثانیة .  لاالنخفاض لكل من حامض االبسیسیك واالنسیمیدو

ولوحظ أن المنفصالت النباتیة للبراعم ) سكروز ومانیتول(مع مصدرین من الكربون ) سائلة وصلبة(
من حامض ) لتر/  مللجرام١٫٥  الى٤٫٥(الزھریة عند زراعتھا على تركیزات متدرجة اإلنخفاض 

تاج األجنة الجسمیة المباشرة وكذلك اإلسراع فى تكوین الكالس، ولوحظ أن أدى الى تحفیز ان، األبسیسیك
كما وجد أن الكالس . أنتج بعض األجنة) لتر/  مللجرام٠٫٥(استخدام التركیز األخیر من األنسیمیدول 

لتر /  ملجم ٤٠المتحصل علیھ من المنفصالت النباتیة للعنقود الزھرى على بیئة مغذیة سائلة مزودة بـ 
والجدیر بالذكر أن جمیع األجنة الجسمیة . روز أعطى أعلى إنتاجیة لألجنة الجسمیة المتطورة جیداسك

المتحصل علیھا بالطریقة المباشرة أو الغیر مباشرة تحولت بصورة طبیعیة إلى نبیتات جیدة النمو یمكن 
  .أقلمتھا بنجاح

 حامض – أجنة جسیمة مباشرة –الس  ك– براعم زھریة - زراعة أنسجة –نخیل بلح  : الكلمات الدالة
   انسیمیدول–ابسیسیك 

  


