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ABSTRACT 

    Carnivorous or insectivorous plants belong to several 

botanical families, the most important of them is Droseraceae, which 

includes Drosera plants. Some economic substances are extracted 

from Drosera. Tissue culture technique provides the best way to 

obtain as high and clean quantity as possible of the biomass needed 

to obtain these substances. This study aimed to evaluate the Drosera 

capensis content from phytohormones. Also studying the effect of 

Drosera capensis leaf and root extracts as plant growth substances 

on in-vitro growth of one of the most important crops that is Phoenix 

dactylifera cv. Bartamouda. 

 The amounts of phytohormones in this plant (mg 100g
-1

 fresh 

weight) were as following: Indole acetic acid in leaf was 2.055, 

while in case of root was 2.291. Zeatine in leaf was 1.609, while in 

case of root was 0.418. Other cytokinins in leaf was 18.791, while in 

case of root was 1.003. Gibberellic acid in leaf was 70.938, while in 

case of root was 86.59. Abscissic acid in leaf was 0.500, while in 

case of root was 0.158. Concentrations of the extract of Drosera 

capensis leaves and roots were applied at different ratios in in-vitro 

experiments of date palm cv. Bartamouda. The results revealed that 

Drosera capensis root extract had a significant effect on fresh 

weight of date palm embryogeneic callus as the best result (4.63 g) 

was observed with using Drosera capensis root extract at 3.0 ml L
-1

. 

Using of Drosera capensis root extract at 0.05 ml L
-1 

gave rise to 

higher number of mature embryos. The highest significant shoot 

number (21 shoots) of date palm was obtained with using 1.0 ml L
-1 

Drosera capensis leaf extract. Also the length of date palm shoots 
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increased significantly by using the same concentration of Drosera 

capensis leaf extract and reached 3.3cm.  

Finally, in-vitro date palm cultivation can be achieved with MS 

medium supplemented with Drosera capensis extract as a source of 

phytohormones at different micropropagation stages. 

Key words: Drosera capensis extract,Phytohormones, In-vitro, date 

palm cv. Bartamouda, Embryogeneic calli, Mature 

embryos, Shoot formation. 

 

 

INTRODUCTION 

The in-vitro growth and development of a plant is determined by a 

number of complex factors: The genetic make-up of the plant; Physical 

growth factors (Light  -Temperature - CO2 - pH); Nutrients: water, macro 

and micro elements and sugars and some organic substances (plant growth 

regulators, vitamins, amino acids). Media used in tissue culture are 

composed of a high number of ingredients such as macro and micro-nutrient 

salts, plant-growth regulators, amino acids, vitamins, sugar,  gelling agents 

and activated charcoal (Pireik, 1987). Most of this compounds are expensive 

especially plant growth regulators, so some workers tried to use natural-

organic products as a substitute to these ingredients. Hassan et al. (2008) 

reported that Pollen extracts of date palm were used in tissue culture 

medium for banana as growth substances in comparison with growth 

regulators. Most of treated plants showed highly growth characteristics such 

as shoot number, shoot length, root number, root length, fresh weight and 

dry weight compared to either the cytokinin (Benzyl Adenine) and/or the 

auxin (Indole Butyric Acid and Naphthalene Acetic Acid). El-Assar et al. 

(2004) studied the effects of natural extract Date Palm meristimatic tissue on 

length, diameter, and color of "Sewi" apical tip growing tissues. They found 

that the extract of date palm meristimatic tissue produced significant 

increasing of growing tissues. The carnivorous–medicinal plant Drosera 

capensis (Cape Sundew) contains many of important substances that have a 

huge economic importance because their useful effect in agriculture and 

drug manufacture to cure many diseases (Roberto (1984); Bunney (1992); 

Marczak et al. (2005); Jindaprasert et al. (2008)). 

Date palm (Phoenix dactylifera L.), a monocotyledonous and 

dioecious species belonging to the Arecaceae family, is widely cultivated in 

arid regions of the Middle East and North Africa (Al-Khayri, 2001) and it 

needs especial media through its micropropagation. This study aimed to 

evaluate the Drosera capensis content from phyto-hormones and using its 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Marczak%20L%22%5BAuthor%5D
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plant extract ,as a source of plant growth regulators containing MS medium, 

on in-vitro growth and development of  date palm (Phoenix dactylifera cv 

Bartamouda). 

 

MATERIALS AND METHODS 

 

This study was conducted at the Central Laboratory of Development 

of Date Palm Research, Agricultural Research Center, Giza, Egypt and 

Genetic Engineering and Biotechnology Research Institute (GEBRI), 

Minufiya University, Sadat city during the period from 2006 to 2010. 

In-vitro Cultures of Drosera capensis plants were established on half 

strength of MS (Murashige and Skoog, 1962) basal medium according to the 

method described by Shams El-Din (2002). In-vitro shoots were multiplied 

for six subcultures and transferred to rooting stage. Plantlets produced from 

rooting stage were subjected for extraction of samples then separated with 

HPLC. Drosera capensis extraction from leaves and roots were used as a 

source of plant growth regulators to in-vitro propagation of date palm cv. 

Bartamouda. 

          Acidic plant hormones, indole acetic acid (IAA), gibberellic acid 

(GA3)  and  absisic acid (ABA) and cytokinins were extracted from Drosera 

capensis  plants ( leaves and roots ) and determined according to the method 

described by Shindy and Smith (1975) using high performance liquid 

chromatography (HPLC) at Arid Land Agricultural Research Unit, Faculty 

of Agriculture, Ain Shams University. 

Micropropagation of date palm using Drosera capensis extract: 

Forty grams fresh weight of Drosera capensis leaves or sixty grams 

of roots (in-vitro) were extracted with 100ml of ethyl alcohol 95% at room 

temperature for three days. The extract was filtered and the solvent removed 

at low temperature (35- 40 °C) and reduced pressure on a rotary evaporator. 

The residue was re-dissolved in two ml ethanol 95% and completed to 10ml 

by sterilized water. This final solution was subjected to use in experiments 

of date palm. Whereas the both extract of leaves and roots were filter 

sterilized and added to sterilized culture medium of date palm (Tisserat, 

1981; Ibrahim and Hegazy, 2001 and Hegazy et al.2009).  
 

The effect of Drosera capensis root extract on production of embryogeneic 

callus: 

 Callus formation of date palm cv. Bartamouda was obtained from date 

palm offshoots (from Aswan governorate) according the method described by 

Ibrahim et al. (2008) and Hegazy et al. (2009). 
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In this experiment the Embryogeneic callli resulted from previous in-

vitro cultures were divided into pieces of approximately 0.5 g and cultured 

on ¾ MS medium supplemented with 200 mgL
-1 

KH2P04.2H20, 170mg L
-1 

NaH2P04.2H20, 200mg L
-1 

glutamine, 100mg L
-1 

myo-inositol, 1.0g L
-1

 

activated charcoal, 40g L
-1

 sucrose, 5g L
-1

 Bacteriological agar and different 

amounts of Drosera capensis root extract was added at 0, 0.75, 1.5, 3.0 or 

6.0 ml L
-1

, without plant growth regulators. While the control contained 2,4-

D at 0.5 mg L
-1

 and Kinetin at 1.0 mg L
-1

 and  Medium pH was adjusted to 

5.8 (Gadalla, 2007). Each treatment included three replicates (12 small jars 

(200ml) contained 35 ml of nutrient MS medium). Each jar contained about 

(0.5 g) embryogeneic callus. All cultures were incubated in total darkness, 

25±2°C. The fresh weight of embryogeneic calli were recorded after four, 

eight and 12 weeks from onset of the culture. 

The effect of  Drosera capensis root extract on Maturation stage:  

Embryogeneic calli resulted from previous stage were divided into 

pieces of approximately (1cm
2
) and cultured on ¾ MS medium 

supplemented with Drosera capensis root extract at 0, 0.05, 0.1, 0.2 or 0.4 

ml L
-1

, while the control medium which was contained NAA at 0.1 mg L
-1

. 

Each treatment included three replicates (12 small jars). Each jar contained 

about (1cm
2
) embryogeneic callus. All cultures were incubated in 500-1000 

Lux at 16 hrs, 25±2°C for 12 weeks (4 weeks interval). The number of 

mature embryos recorded after four, eight and 12 weeks from onset of the 

culture. 

 

The effect of  Drosera capensis leaf extract on Shoot formation stage: 
The mature embryos resulted from previous stage were germinated 

on ¾ MS medium free from plant growth regulators and were cultured 

(cluster contained from three to four embryos per jar) for four weeks and 

then cultures were transferred to ¾ MS medium supplemented with 30g L
-1 

sucrose, 5 g L
-1

 Bacteriological agar, 0.5 g L
-1 

activated charcoal and 0.5 mg 

L
-1

 BA plus 0.1 mg L
-1

NAA as a control and five concentrations of Drosera 

capensis leaf extract at 0.0, 0.25, 0.5, 1.0, and 2.0ml L
-1

  in three replicates 

each replicate contains four jars. All cultures were incubated in 3000 Lux at 

16 hrs, 25±2°C. These cultures were transferred into the same fresh medium 

every four weeks. After four, eight and 12 weeks shoot number and shoot 

length (cm) were recorded. The best date palm shoots (6-8 cm length) were 

transferred to date palm rooting medium for 4.5 months through three re-

cultures and subsequently to adaptation stage in greenhouse (Gadalla, 2007). 

 Data obtained were subjected to the analysis of variances of randomized 

complete design as recommended by Sendecor and Cochran (1980). 
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RESULTS AND DISCUSSION 

 

Qualitative and quantitative analysis of phytohormones by high 

performance liquid chromatography (HPLC): 

Data presented in Table (1) reveal that the amounts of 

phytohormones (mg 100g
−1

 fresh weight) in Drosera capensis leaf and root 

extract are differing. The amount of Indole acetic acid in leaf was 2.055, but 

in case of root was 2.291. The amount of zeatine in leaf was 1.609, but in 

case of root was 0.418. The amount of other cytokinines in leaf was 18.791, 

but in case of root was 1.003. 

 

Table 1. The amount of phytohormones in leaf and root of in-vitro 

Drosera capensis (mg 100g
−1

 fresh weight) 

Type of Hormone Leaf Root 

Indole acetic acid 2.055 2.291 

Zeatine 1.609 0.418 

Substances-like Cytokinines 18.791 1.003 

Gibberellic acid 70.938 86.59 

 Abscissic acid 0.500 0.158 

The amount of gibberellic acid in leaf was 70.938, but in case of root 

were 86.59. The amount of abscissic acid in leaf was 0.500, but in case of 

root was 0.158. These results coincided with many researchers such  as 

Straus (1960); Steinhart et al. (1961); Roberto (1984) and Puchooa and 

Ramburn (2004).  

 

Effect of Drosera capensis root extract concentration on fresh weight (g) 

of embryogeneic callus of date palm cv. Bartamouda:  

Data in Table (2) show that Drosera capensis root extract 

concentration had a significant effect on fresh weight of embryogeneic 

callus of date palm cv. Bartamouda . In case of using 2,4-D at 0.5 mg L
−1 

with 1mg L
−1 

Kinetin, treatment No. (1), as a control to compare with 

Drosera capensis root extract concentrations at 0.0, 0,75, 1,5, 3,0 and 6,0 ml 

L
−1

, it was found that the effect of control somewhat equal to the effect of 

Drosera capensis root extract at 6.0 ml L
−1

, whereas there is no a significant 

different between them. Where, the fresh weight of embryogenic callus at 

treatment No. (1) reached to (1.57), (2.90) and (4.13) g after four, eight and 

12 weeks, respectively. While in case of Drosera capensis root extract at 6.0  



 

 

 

 

 

 

 

228                                                           IBRAHIM et al. 

 

Table 2.   Effect of Drosera capensis root extract concentration on  fresh 

weight (g) of embryogeneic callus of date palm cv. Bartamouda.   

Treatments Fresh weight (g), after 

 
No. of 

  Treatment 

Concentration 4 

 weeks 

8 

weeks 

12 

 weeks 

1 0.5 mg L
−1 

2,4-D + 1mg L
−1

Kinetin 1.57 2.90 4.13 

2 

 

0.0  ml L
−1

Drosera capensis root extract 0.77 0.93 1.10 

3 

 

0.75 ml L
−1 

Drosera capensis root 

extract 

0.83 1.13 2.03 

4 

 

1.5 ml L
−1 

Drosera capensis root extract 1.23 2.47 3.57 

5 

 

3.0 ml L
−1 

Drosera capensis root extract 1.6 3.20 4.63 

6 

 

6.0 ml L
−1 

Drosera capensis root extract 1.47 2.83 4.10 

L S D at 0.05 
 

0.13 0.15 0.21 

 

mg L
−1

 were 1.47, 2.83 and 4.10 g after four, eight and 12 weeks, 

respectively. But the best result was obtained with the use of Drosera 

capensis root extract at 3,0 mg L
−1

 where this character reached its utmost, 

1.6, 3.2 and 4.63 g after four, eight and 12 weeks, respectively. In-general 

the effect of Drosera capensis root extract had a stimulatory effect on fresh 

weight of embryogeneic callus at lowest consentrations, but at highest 

concentrations it had inhabitor effect.Whereas fresh weight of embryogeneic 

callus increased gradually and significantly, except treatments No. 2 and 3 

after four weeks, as Drosera capensis root extract concentration increased 

from 0.00 to 0.75, 1,5 and 3,0 ml L
-1

  where this character increased from 

0.77, 0.93 and 1.10 g after four, eight and 12 weeks, respectively to 0.83, 

1.13 and 2.03 g after four, eight and 12 weeks, respectively, (1.23), (2.47) 

and (3.57) g after four, eight and 12 weeks, respectively and 1.6, 3.2and 

4.63 g after four, eight and 12 weeks, respectively.   

Raising Drosera capensis root extract concentration to 6.0 ml L
-1

  

affected fresh weight of embryogeneic callus inversely, as it declined to 

1.47, 2.83 and (4.10) g after four, eight and 12 weeks, respectively. In this 

concern, it has been reported that in many plant species adding of plant 

extracts juice of coconut, tomato, potato, onion, banana, orange, apple, 

pineapple, and yeast to the culture medium enhanced the growth of tissues. 

Hassan et al. (2008) reported that pollen extracts of date palm were used in 

tissue culture medium for banana as growth substances in comparison with 

growth regulators. Most of treated plants showed highly growth 

characteristics such as fresh weight compared to either the cytokinin (benzyl 

adenine) and/or the auxin (indole butyric acid and naphthalene acetic acid). 
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Effect of Drosera capensis root extract concentration on number of 

mature embryos of Date Palm cv. Bartamouda  in production of 

embryos :  

Data in Table (3) show that Drosera capensis root extract 

concentration had a significant effect on number of mature embryos of Date 

Palm cv. Bartamouda in production of embryos stage after 12 weeks. 

Whereas in case of using Drosera capensis root extract at 0.05 ml L
−1 

the 

number of mature embryos reached to the highest record 12.7 compared  

with media free Drosera capensis root extract 6.3, and also the medium 

which containing NAA at 0.1 mg L
−1

 where the number of mature embryos 

was 10.3. The effects of using plant extracts in in-vitro culture have been 

investigated by a number of workers. One of the earliest report is that of 

Overbeek et al. (1941), who succeeded in growing immature Datura 

embryos in culture by including the liquid endosperm of Cocos nucifera 

(coconut milk) in their culture medium. 

 

Table 3. Effect of Drosera capensis root extract concentration on 

number of mature embryos of Date Palm cv. Bartamouda in 

production of embryos stage 

Treatments  No. of mature embryos, 

after 

 

No. of 

treatment

s 

Concentration 4 

weeks  

sssssss

sssssss

ss 

8 

weeks 

12 

weeks 

1 

 

0.1 mg L
−1

NAA   7 9 10.3 

2 

 

0.0  mg L
−1 

Drosera capensis root 

extract 

4.3 5.3 6.3 

3 

 

0.05 ml L
−1

Drosera capensis root 

extract 

9 11 12.7 

4 

 

0.1 ml L
−1 

Drosera capensis root 

extract 

8.3 10 12.0 

5 

 

0.2 ml L
−1 

Drosera capensis root 

extract 

6.3 8.3 9.8 

6 

 

0.4 ml L
−1 

Drosera capensis root 

extract 

5 6.3 7.5 

L S D at 0.05 

 
2.1 1.1 1.0 

 

Effect of Drosera capensis leaf extract concentration on shoot formation 

of Date Palm cv. Bartamouda:  

Data presented in Tables (4 and 5) show the effect of Drosera 

capensis leaf extract concentration on shoot formation estimated as shoot 

number and shoot length (cm) of Date Palm cv. Bartamouda: It’s notced that 

when the Drosera capensis leaf extract concentration increased from 0.0 to 

0.25, 0.5 and 1.0 ml L
−1

 the number of shoots increased significantly from 

5.7, 7, and 7.7 to 7.3, 9.7 and 10.3,  9.7, 11.7 and 13.3 and 15.3, 17.3 and 21 

after 4, 8 and 12 weeks respectively. But when Drosera capensis leaf extract 

increased to 2.0 ml L
−1

 the number of shoots decreased significantly to 13.3,  
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Table 4. Effect of Drosera capensis leaf extract concentration on Shoot 

Number of Date Palm cv. Bartamouda in shoot formation stage 

Treatments Shoot Number, after 

No. of 

Treatment 
Concentration 4 

weeks   

8 

weeks 

12 

weeks 

1 

 

0.1 mg L
−1 

NAA and 0.5 mg L
-1

 BA  13.3           

14.7 

 16.3 

2 

 

0.0 ml L
−1 

Drosera capensis leaf 

extract 

5.7 7.0 7.7 

3 

 

0.25 ml L
−1 

Drosera capensis leaf 

extract 

7.3 9.7 10.3 

4 

 

0.5 ml L
−1 

Drosera capensis leaf 

extract 

9.7 11.7 13.3 

5 

 

1.0 ml L
−1 

Drosera capensis leaf 

extract 

15.3 17.3 21 

6 

 

2.0 ml L
−1 

Drosera capensis leaf 

extract 

13.3 15 17 

L S D at 0.05 
 

1.1 0.9 0.7 

 

15 and 17 after 4, 8 and 12 weeks respectively. While in case of medium 

containing NAA at 0.1 mg L
−1

 plus BA at 0.5  mg L
−1

 the shoots number 

were 13.3, 14.7 and 16.3 after 4, 8 and 12 weeks respectively. These results 

are in agreement with that of Henderson et al., 1952 and Archibald, 1954 

they reported that coconut milk was shown to stimulate cell division in 

cultured tissues and its use as a supplement was adopted in many 

laboratories. Al-khateeb (2008) studied the effect of date syrup 

concentration on in-vitro multiplication of date palm cv. Rhanezi. He found 

that lower concentration of date palm syrup 5% has successfully induced 

buds and shoots formation.  
 

Effect of Drosera capensis leaf extract concentration on shoot length of 

date palm cv. Bartamouda:  

Data in Table (5) show that, shoot length of date palm was affected 

significantly by Drosera capensis leaf extract. 

The highest records of this character was 2.77cm., 3.07 and 3.3cm 

after 4, 8 and 12 weeks respectively at 1.0 ml L
−1

 Drosera capensis leaf 

extract followed by 2.5, 2.7 and 2.9 after 4, 8 and 12 weeks respectively at 

2.0 ml L
−1

 followed by 2.27, 2.47 and 2.8 after 4, 8 and 12 weeks 

respectively at 0.5 ml L
−1

 , also these records were at using combination of 

NAA at 0.1 mg L
−1

 and 0. 5 mg L
−1

  BA . While using Drosera capensis 

leaf extract at 0.25 ml L
−1

 the shoot length was 2.1, 2.2 and 2.4 after 4, 8 and 

12 weeks respectively. Also using medium free of Drosera capensis leaf 

extract showed shoots of 2.07, 2.17 and 2.4 in length after 4, 8 and             

12 weeks respectively. It was noticed that no significant differences  

between the use  of  Drosera capensis  leaf  extract at 0.0 and 0.25 ml L
−1

. 
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Table 5. Effect of Drosera capensis leaf extract concentration on Shoot 

Length (cm) of  Date Palm cv. Bartamouda  in shoot formation 

stage: 

Treatments Shoot Length (cm), after 

No. of 

treatment 

  Concentration 4 

weeks   

8 

weeks 

12 

weeks 

1 0.1mg L
−1 

NAA and 0.5 mg L
-1

 BA 2.27 2.47 2.8 

2 0.0 ml L
−1 

Drosera capensis leaf 

extract 

2.07 2.17 2.4 

3 0.25 ml L
−1 

Drosera capensis leaf 

extract 

2.1 2.2 2.4 

4 0.5 ml L
−1 

Drosera capensis leaf 

extract 

2.27 2.47 2.8 

5 1.0 ml L
−1 

Drosera capensis leaf 

extract 

2.77 3.07 3.3 

6 2.0 ml L
−1 

Drosera capensis leaf 

extract 

2.5 2.7 2.9 

L S D at 0.05 0.09 0.1 0.1 

 

                     
                                                                       

 

 

 

 

                                 
                                                                                       

 

 

 

In-vitro propagation of date palm using Drosera capensis extract. 

Shooting 

¾ MS + 1.0 ml 

L
−1 

Drosera 

capensis leaf 

extract 

Rooting 

¾ MS + 1.0 ml 

L
−1 

Drosera 

capensis root 

extract 

Embryogeneic 

callus ¾ MS + 3.0 

ml L
−1 

Drosera 

capensis root 

extract 
 

Starting stage 

¾ MS + 100 mg 

L
−1 

2, 4-D +3 

mg L
−1 

 2-ip 

Swelling 

¾ MS + 10 mg 

L
−1 

2, 4-D +3 

mg L
−1 

 2-ip 

Somatic embryos 

¾ MS + 0.05 ml 

L
−1 

Drosera 

capensis root 

extract 

Elongation 

1.0 ml L
−1 

Drosera 

capensis leaf 

extract 

Pre-

acclimatization 

1.0 ml L
−1 

Drosera capensis 

root extract 

Acclimatization 

1.0 ml L
−1 

Drosera capensis 

root extract 
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In this Concern, Hassan et al. (2008) reported that Pollen extracts of date 

palm were used in tissue culture medium for banana as growth substances in 

comparison with growth regulators. Most of treated plants showed highly 

growth characteristics such as shoot number, shoot length compared to 

either the cytokinin (benzyl adenine) and/or the auxin (indole butyric acid 

and naphthalene acetic acid). In conclusion, natural extract such as pollen 

extract of date palm provided to be an excellent economic resources as 

growth substances.  

The results of shoot proliferation and elongation response to 

different concentrations of BA as control, water pollen extract or ethanol 

pollen extract revealed that pollen extracts succeeded as plant growth 

substances instead of cytokinins at shoot multiplication stage of banana 

tissue culture. 

Conclusively, results of this study indicated that. Micropropagation 

of date palm can be achieved using MS medium supplementrd with extaract 

of Drosera capenses as a source of phytohormones at the dufferent 

micropropagation stages. Extract of Drosera capensis showed a significant 

effect on fresh weight of embryogenic callus, and the same extract at 0.05 

mg/l observed the highest number of mature embryos. Moreover, the extract 

of leaves at 1mg/l gave the highest shoot number and length. 
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 دراسة الهرمىنات النباتية للذروسيرا كابنسيس كنبات آكل للحشرات

 وتأثير المستخلص النباتي علي نمى نباتات نخيل البلح صنف برتمىدا

 نسةة النباتيةفي مزارع الأ
 

إبررراميع عبررذ الم إررىد إبررراميع
1

حمررذي محمررذ عمررار  -
1
عبررذ المررنحع محمررذ البنررا - 

2
 - 

إبراميع محمذ شمس الذين 
2
  

 والخكنىلىجيا الحيىيت، الى ساثيتالحيىيت النباحيت، معهذ الهنذست  قسم الخكنىلىجيا – 1

 مصش. – فشع مذينت الساداثجامعت المنىفيت. 

 .مصش -، مشكض البحىد الضساعيت بالجيضة نخيلمعمل بحىد ال – 2
  

إليها  ينخمي الخيالنباحاث آكلت الحششاث لعذة عائلاث نباحيت أهمها العائلت الذسوسيشيت  حنخمي

كبييشة،  اقخصياديتنباث الذسوسيشا . ويسخخشج من نباث الذسوسييشا عيذة ميىاد فعاليت راث أهمييت 

ل وسيييلت للحصييىى علييً المييادة النباحيييت الم لىبييت وحعخبييش حينيييت صساعييت اانسييجت النباحيييت أف يي

 .  بها الخيللحصىى علً المىاد الفعالت 

حهذف هزه الذساست إلً عمل دساساث فيخىكيميائيت علي نباث دسوسيشا كابنسيي  لمعشفيت 

محخىاه من الهشمىناث النباحيت. كما حهذف الذساست إلً دساست حأثيش مسيخخل  نبياث الذسوسييشا 

 نمى نخيل البلح صنف بشحمىدا داخل المعمل.كابنسي  علً 

أظهش ححليل جهياص الكشوماحىجشافييا السيائلت عالييت الخشيخي  محخيىي كيلا مين ااوسا  

: كيا  كمييت كالخياليجيشا/ ميادة زاصجيت 111ميذسة بيالملليجشا// والجزوس من الهشمىناث النباحيت

(. و كييا  كميييت 2.2.1س ( بينمييا فييً مالييت الجييزو2.155أنييذوى مييامخ الخليييلأ فييً ااوسا   

(. و كانيييج كمييييت أ يييباه 1.410( بينميييا فيييً ماليييت الجيييزوس .1.61الضيييياحيين فيييً ااوسا   

(. و كانيج كمييت ميامخ 1.113( بينما فً مالت الجزوس 1...10السيخىكينيناث فً ااوسا   

اابسيسلأ (. أما كميت مامخ .06.5( بينما فً مالت الجزوس 30..1.الجبشيلللأ فً ااوسا   

 (.1.150( بينما فً مالت الجزوس 1.511فكانج فً مالت ااوسا   

مشمليت  ففييعلً نمى نخيل البلح داخل المعميل،  معنىيا اكا  لمسخخل  ااوسا  والجزوس حأثيش

ح اعف الكيال  الجنينيً كيا  لمسيخخل  الجيزوس حيأثيش معنيىي عليً اليىص  ال ياصج للكيال  

هييييزا المسييييخخل  بخشكيييييض  اسييييخخذا/جييييشا/( عنييييذ  4.63الجنينييييً وكانييييج أمسيييين النخييييائ   

 /لخش.لخشمللي3.1

ً عذد من ااجنت الناضجت.ملليلخش1.15خخل  الجزوس بخشكيض مس اسخخذا/ ً أعل  /لخش أع 

/لخيييش أع يييً أكبيييش عيييذد مييين اافيييشع ملليلخش1.1مسيييخخل  ااوسا  بخشكييييض  اسيييخخذا/

أمكين إنخياج نباحياث نخييل اليبلح فيي  وبالخيالي سيم(3.3للأفيشع   اسحفاعفشع(، وأي ا أعلً 21 

كمصييذس   الحشييشاث آكلييتمييضاسع اانسييجت النباحيييت باسييخخذا/ مسييخخل  نباحيياث الذسوسيييشا 

    .للهشمىناث النباحيت


