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Abstract 

This current investigation was conducted to study the effect of 

different sugar type (sucrose, sorbitol or mannitol at 0.3M) with 

different ABA concentration (0.0, 2.0, 4.0, 6.0 and 8.0 mg/l) on the 

shoot tip explants of date palm Zaghlool cv. conserved at 5 or 15 

C° under complete darkness for six and 12 months by observing 

the physiological changes and growth degree of the conserved 

explants during the conservation period and also their recovery 

when they were returned and recultured under normal growth 

condition in order to achieve the best minimal growth condition for 

in vitro conservation of shoot tip explants. All shoot tip explants 

conserved at 5 C° for six month or at 15 C° for 12 months on 

conservation medium supplemented with 0.3M sucrose or sorbitol 

combined with different concentration of ABA able to survive.  

Yet, there are few information about conservation of date palm 

shoot tip explants or embryonic callus by in vitro slow growth 

storage so this approach needs more studies to keep continuously 

viable sterilized and contaminated free new source from mother 

plants for labor commercial production. 

Key words: Date palm, Conservation, Minimal growth 

condition, Sugar, ABA    

INTRODUCTION 

In tropical and subtropical regions, palms are well represented among 

cultivated species. Date palm, coconut palm, and oil palm are among the most 

important crops in the economy of many developing countries around the world. Date 

palm (Phonix dactylifera L.) is considered one of the most important commercial crops 

in the Arab worlds. 

The safe conservation of genetic resources of palm species is faced with 

various problems Indeed, germplasm collections of these species are conserved under 

field conditions since seeds of oil palm and coconut are recalcitrant and those of date 

palm have a germination rate which decreases rapidly even after short storage 

periods (Engelmann et. al., 1995). Tissue culture provides new methods for storing 

the plant material needed for many purpose such as delayed planting until climatic 

conditions are again favorable, conserve stocks of horticultural and agriculturally 

interesting species or varieties, retain genotypes for as long as they are needed in 

immediate plant breeding programs and preserve the widest possible use in future 
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(George, 1993). There have been two approaches to the storage of vegetatively 

propagated germplasm. In one, the aim is to reduce the growth rate of the cells or 

plants by the manipulations of culture media, reduction of incubation temperature and 

the combination of the former two methods. Another approaches is to stop the 

growth altogether (Benson, 1994). The advantage of this technology is that a variety 

of cells and tissue can be stored: for instance protoplasts, single cells and organized 

tissues, for example, meristems and somatic embryos (Bajaj, 1986). The principle of 

reduced-growth storage is based on the manipulations of culture conditions/culture 

media to allow the cultures to remain viable, but with a growth rate that is very slow. 

The main advantages of this method are that culture deterioration can be detected 

visually and there fore loss of viability can be avoided, cultivars can be pathogene 

tested, so materials will be available for international (Ng and Ng, 1991). Very little 

research has so far been carried out on the germ-plasm storage of dates. The current 

investigation was conducted to study the effect of these different sugar (sucrose, 

sorbitol or mannitol at 0.3M) with five different ABA concentration at (0.0, 2.0, 4.0, 

6.0 and 8.0 mg/l) on the shoot tip explants of date palm Zaghlool cv. conserved at 5 

or 15 C° under complete darkness for six and 12 months by observing the 

physiological changes and growth degree of the conserved explants during the 

conservation period and also their recovery when they were returned and recultured 

under normal growth condition 

MATRIALS AND METHODS 

The following experiment was aimed to study the in vitro conservation of date 

palm shoot tip explants under different minimal growth conditions and to examine the 

recovery of the conserved explants when they were returned and recultured on 

normal growth medium and incubated under normal growth conditions in order to 

achieve the best minimal growth conditions for in vitro conservation of date palm 

explants.   

Effect of different sugar and abscisic acid (ABA) concentrations on shoot tip explants of 

date palm Zaghlool cv. conserved at 5°C or 15 °C under complete darkness for 6 and 12 

months 

In this experiment uncontaminated shoot tip explants of Zaghlool cv. which 

established on starting medium consists of MS basal nutrient medium (1962) + 3.0 

mg/L 2iP + 10.0 g/L 2, 4 – D + 3.0 g/L activated charcoal. The explants were 

transferred on conservation media which consists of starting medium+ different sugar 

types (sucrose, sorbitol or  Mannitol) each at 0.3 M\L different abscisic acid (ABA) 

concentrations at 2.0, 4.0, 6.0 and 8.0 mg/L and ABA- free conservation medium was 

also investigated. 

The pH of each medium was adjusted to 5.7 ± 0.1 prior to addition of 8.0 g/L 

agar. The medium was distributed into culture jars (150 mL) where each one 

contained 40 mL. The culture jars were immediately capped with polypropylin closure 
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and then the medium was sterilized by autoclaving at 121oC and 15 Ibs/in2  for 20 

min. 

Each treatment were represented by three replicates each of 3 culture jars 

and each jar contained one longitudinal section of shoot tip explants. 

The culture jars of each treatment were divided into two equal groups the 

first group conserved at 5oC under complete darkness, and  the second group 

conserved at  15oC  under complete darkness  

Data were calculated after 6 months and after 12 months about the following 

changes on the conserved explants to indicate 

1. The average degree  value of callus initiation /explant. 

These data were scored visually according to Pottino (1981)  

2. Biochemical analysis: data were taken at the end of conservation (after 12 month) 

to record the changes in total soluble sugar content, reduced sugar content and 

proline amino acid content which affected by stress conditions.   

Total soluble sugars were determined in isopropanol extract by using the 

phenol - sulphuric method according  to Dubois et. al., (1956). 

Reducing sugars were determined in ethanolic extract, using 

phosphomolybdic method A . O . A . C . (1980). 

3. To determine Proline according to the method recorded by Bates, et. al., (1973). 

4. Survival percentage=    Number of live explants          x 100 

                              The total number of explants 

Layout of the experiments 

The randomized factorial design was used and data were subjected to 

analysis of variance. Separation of means among treatments was determined using 

L.S.D test at 5% according to Snedecor and Cochran (1972).  

RESULTS AND DISCUSSION 

a. Effect of different sugar and different ABA concentrations on shoot tip explants of 

Zaghlool cv. conserved at 5˚C under complete darkness  for 6 and 12 months 

1. Callus initiation degree value 

Data in Table (1) showed that callus initiation from conserved shoot tip 

explants didn’t affect significantly by different sugar type or different ABA 

concentration added to conservation media and also by different conservation period 

(6and12 months). 
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Table1. Effect of different sugar and different ABA concentrations on the callus degree 
value initiated from shoot tip explants of Zaghlool cv.  conserved at 5˚C 

under dark for 6 and 12 months.   

 

 

* Values determined as described by Pottino (1981). 

 

The interaction between the effect of different sugar type (Sucrose, sorbitol, 

mannitol) and different ABA concentration added to conservation media on the callus 

 

 ( C ) Conservation Period (month)   
( B ) 

ABA mg/L 

( A ) 
Sugar 0.3 M 

( A B ) 

Mean 
12 6 

1.16 1.33 1.00 0.0 

Sucrose 

1.22 1.33 1.11 2.0 

1.22 1.33 1.11 4.0 

1.11 1.11 1.11 6.0 

1.11 1.11 1.11 8.0 

1.16 1.24 1.08  Mean ( A ) 
1.05 1.11 1.00 0.0 

Sorbitol 
1.22 1.22 1.22 2.0 

1.38 1.66 1.11 4.0 

1.27 1.44 1.11 6.0 

1.38 1.44 1.33 8.0 

1.26 1.37 1.15  Mean ( A ) 

1.11 1.22 1.00 0.0 

Mannitol 
1.22 1.44 1.00 2.0 

1.05 1.11 1.00 4.0 

1.16 1.33 1.00 6.0 

1.00 1.00 1.00 8.0 

1.10 1.22 1.00  Mean ( A ) 

 1.27 1.08  Mean ( C ) 

 (B) ABA mg/L 
0.0 2.0 4.0 6.0 8.0 

1.11 1.22 1.22 1.18 1.16 

( C ) Conservation Period (month) ( B ) 
ABA mg/L 

12 6 

1.22 1.00 0.0 

1.33 1.11 2.0 

1.36 1.07 4.0 

1.29 1.07 6.0 
1.18 1.14 8.0 

L.S.D 0.05 for  

A N.S AB 0.30 

B N.S AC N.S 

C N.S BC N.S 

  ABC N.S 
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 initiated from the shoot tip explants recorded significant effect , data indicated that 

all shoot tip explants conserved on conservation medium supplemented with 2.0 mg/L 

ABA combined with sucrose, sorbitol or mannitol gave the same degree value of callus 

initiation ( 1.22 ). Conservation media supplemented with sorbitol and ABA at 4.0 

mg/L or 8.0 mg/L gave the highest significant degree value of callus initiation as 

showed the same degree value (1.38). 

2. Total soluble sugar content 

Data in Figure (1) showed that the content of total soluble sugar of shoot tip 

explants conserved at 5°C for 12 months affected significantly with the addition of 

different sugar type to the conservation media, with sucrose addition to the 

conservation media the highest significant of total soluble sugar content was achieved  

while the addition of mannitol to the conservation media the lowest significant of total 

soluble sugar was achieved. 

Different ABA concentrations added to conservation media recorded  

significant differences on the total soluble sugar content of shoot tip explants. 

Conserved shoot tip explants on ABA- free conservation medium  gave the lowest 

significant mean value of total soluble sugar content  on other hand , conserved shoot 

tip explants on conservation medium supplemented with ABA at 6.0 or 8.0mg/L gave 

the highest significant of  total soluble sugar content. 
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Figure 1. Effect of different sugar and different ABA concentrations on total soluble 

sugar content (mg\100 f.wt.)  of Zaghlool cv shoot tip explants 

conserved at 5˚C under dark for 12 months 
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3. Reduced sugar content 

Data in Figure (2) indicated that different sugar type which added to 

conservation medium recorded significant differences   on    reduced sugar content of 

shoot tip explants. Data clearly showed that added sucrose to conservation media 

resulted  the highest significant reduced sugar content followed significantly by the 

reduced sugar content of shoot tip explants conserved on media supplemented with 

sorbitol while the lowest significant reduced sugar content obtained when shoot tip 

explants conserved on media supplemented with  mannitol. 
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Figure 2.  Effect of different sugar and different ABA concentrations on reduced sugar 

content (mg\100 f.wt.)  of Zaghlool cv. shoot tip explants conserved at 5˚C 

under dark for 6and12 months 
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Data clearly showed that different ABA concentrations which added to 

conservation media affected significantly the reduced sugar content of shoot tip 

explants, the highest reduced sugar content was achieved when shoot tip 

explants conserved on medium supplemented with ABA at 8.0mg/L while, shoot 

tip explants conserved on ABA-free medium resulted  the lowest significant 

reduced sugar content of shoot tip explants.  

4. Prolin amino acid content 

 Data in Figure (3) showed that the addition of different sugar type to 

conservation media didn’t affect significantly the prolin amino acid content of 

shoot tip explants. While the addition of different ABA concentrations to the 

conservation media affected significantly the prolin amino acid content of shoot 

tip explants. 

Data clearly showed that increasing ABA concentration on conservation media 

increased significantly the proline amino acid content of  shoot tip explants The lowest 

significant of proline amino acid content was obtained when shoot tip explants 

conserved on ABA- free  conservation medium and medium supplemented with 2.0 

mg/L ABAwithout significant difference in between. while, the highest significant of 

prolin amino acid content  was obtained when shoot tip explants conserved on 

medium supplemented with 8.0 mg/L ABA. 

 

 

 

ABA ((mg/L) Concentration 
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Figure 3. Effect of different sugar and different ABA concentrations on Prolin amino 

acid content (mg\100 f.wt.)  of Zaghlool cv. shoot tip explants conserved at 

5˚C under dark for 6and12 months. 
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5. Survival percentage 

Data in Table (2) clearly revealed the significant effect  of different sugar type 

added to conservation medium on the survival percentage of the conserved shoot tip 

explants when returned to recultured on recovery medium for 4 weeks after 

conservation period, conserved shoot tip explants on conservation medium 

supplemented with sucrose or sorbitol recorded the highest significant survival 

percentage (78.88%, 77.77% respectively) where the lowest  significant  for survival 

percentage was obtained when shoot tip conserved on conservation medium 

supplemented with mannitol (41.10.1%).  

Referring to the effect of different ABA concentration added to 

conservation media data revealed that there were no significant differences 

among different treatment on the survival  percentage  of conserved shoot tip 

explants when recultured on normal growth medium and incubated under normal 

growth  conditions for 4 weeks. In the respect of the effect of conservation period 

(6 or 12 months) on the survival percentage data showed that 86.66% of the 

shoot tip explants conserved for 6 months  can able to survive when returned to 

reculture on normal growth medium and incubated under normal growth 

conditions for 4 weeks. This percentage reduced significantly to 45.17% when 

shoot tip explants conserved for 12 months.   

The interaction between the effect of different sugar type added to 

conservation media and the conservation period (6and 12 months) on the survival 

percentage of shoot tip explants recorded significant differences.  

All shoot tip explants conserved for 6 months  on media supplemented with sucrose or 

sorbitol able to survive completely (100%) while this survival percentage decreased 

significantly to 59.99 % when shoot tip explants conserved for 6 months on media 

supplemented with mannitol  

ABA ((mg/L) Concentration 
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Table 2. Effect of different sugar and different ABA concentrations on survival 

percentage of Zaghlool cv. shoot tip explants conserved at 5˚C under dark 

for 6and12 months. (when recultred on normal growth medium and incubated 

under normal growth  conditions for 4 weeks) 

 

 

 

Increasing the conservation period of shoot tip explants to 12 months 

decreased the survival percentages compared with those conserved for 6 months as 

the survival percentage of shoot tip explants conserved on media supplemented with 

sucrose decreased from 100% to 57.77%, survival percentage of shoot tip explants 

conserved on media supplemented with sorbitol decreased from 100% to 55.55% and 

the survival percentage of shoot tip explants conserved on media supplemented with 

mannitol decreased from 59.99 to 22.22%. 

( C) Conservation Period (month)   
( B ) 

ABA Mg/L 

(A) 
Sugar 0.3 M ( AB ) 

Mean 
12 6 

77.77 55.55 100.00 0.0 

Sucrose 

83.33 66.66 100.00 2.0 

83.33 66.66 100.00 4.0 

72.22 44.44 100.00 6.0 

77.77 55.55 100.00 8.0 
78.88 a 57.77 100.00  Mean (A) 
83.33 66.66 100.00 0.0 

Sorbitol 
77.77 55.55 100.00 2.0 

72.22 44.44 100.00 4.0 

77.77 55.55 100.00 6.0 

77.77 55.55 100.00 8.0 
77.77 a 55.55 100.00  Mean (A) 
74.99 22.22 77.77 0.0 

Mannitol 
49.99 33.33 66.66 2.0 

83.88 33.33 44.44 4.0 

33.33 11.11 55.55 6.0 

33.33 1.11 55.55 8.0 

41.15 b 22.22 59.99  Mean (A) 
 45.17 b 86.66 a  Mean (C) 

(B) ABA  
0.0 2.0 4.0 6.0 8.0 

70.36 70.36 64.81 61.10 62.96 

( C ) Conservation Period (month)   (B) 
ABA mg/L 

12 6 
48.14 92.59 0.0 
51.84 88.88 2.0 
48.14 81.48 4.0 
37.03 85.18 6.0 
40.73 85.18 8.0 

L.S.D 0.05 for                       
A 11.47 AB N.S 
B N.S AC 6.84 
C 7.25 BC N.S 
  ABC N.S 
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b. Effect of different sugar and different ABA concentrations on shoot tip 

explants of date palm Zaghlool cv. conserved at 15˚C under dark for 

6 months and 12 months. 

1. Callus initiation degree value 

Data in Table (3) showed that the degree values of callus initiated from shoot 

tip explants were affected significantly by the addition of different sugar type to 

conservation media. The lowest significant degree value of callus initiated from shoot 

tip explants was obtained when sucrose was added to conservation medium as shoot 

tip explants can not able to initiate any callus while the highest  significant degree 

value of callus initiation was achieved from shoot tip explants conserved on medium 

supplemented with sorbitol (1.54) followed significantly by the degree value of callus 

initiated from shoot tip explants conserved on medium supplemented with mannitol 

(1.04). 

  Regarding to the effect of different ABA concentrations added to medium, the 

highest significant degree value of callus initiation was achieved when the shoot tip 

explants conserved on medium supplemented with ABA at 2.0 and 4.0mg/L (1.42 and 

1.29 respectively) without significant difference in between. Followed significantly by 

the degree values of callus initiated from shoot tip explants conserved on ABA- free  

medium and  media supplemented with 8.0 or 6.0mg/L ABA (1.12, 1.12 and 1.01 

respectively) without significant differences in between    

Investigation about the effect of  conservation period (6 and 12 months) on 

the callus initiated from shoot tip explants showed that increasing the conservation 

period from 6 months to 12 months didn’t affect significantly the callus initiation.  
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Table 3. Effect of different sugar and different ABA concentrations on the callus 

degree value initiated from shoot tip explants of Zaghlool cv. conserved at 

15˚C under dark for 6 and 12 months.   

 

 

* Values determined as described by Pottino (1981). 

 

Data about the interaction between the effect of  different sugar type and 

different ABA concentrations added to conservation medium showed significant effect 

on degree values of callus initiated from the shoot tip explants. All shoot tip explants 

conserved on media supplemented with sucrose and different ABA concentrations can 

not able to initiated callus. With sorbitol the highest significant degree value of callus 

initiation was produced from medium supplemented with 2.0 mg/L ABA (2.27) 

followed significantly by the degree value of callus initiated from shoot tip explants 

conserved on conservation medium supplemented with 4.0 mg/L ABA (1.77), then the 

 ( C ) Conservation Period (month) 
( B ) 

ABA Mg/L 
( A ) 

Sugar 0.3 M ( AB ) 

Mean 
12 6 

1.00 1.00 1.00 0.0  

Sucrose  1.00 1.00 1.00 2.0 

1.00 1.00 1.00 4.0 

1.00 1.00 1.00 6.0 

1.00 1.00 1.00 8.0 

1.00 c 1.00 1.00  Mean ( A )  

1.27 1.44 1.11 0.0  
Sorbitol  2.27 2.22 2.33 2.0 

1.77 1.88 1.66 4.0 

1.05 1.11 1.00 6.0 

1.38 1.66 1.11 8.0 

1.54 a 1.66 1.44  Mean ( A ) 

1.11 1.22 1.00 0.0  
Mannitol 1.00 1.00 1.00 2.0 

1.11 1.22 1.00 4.0 

1.00 1.00 1.00 6.0 

1.00 1.00 1.00 8.0 

1.04 b 1.08 1.00  Mean ( A ) 

 1.25 1.14  Mean ( C ) 

(B) ABA mg/L 
0.0 2.0 4.0 6.0 8.0 

1.12 b 1.42 a 1.29 a 1.01 b 1.12 b 

( C ) Conservation Period (month)   ( B ) 
ABA mg/L 12 6 

1.22 1.03 0.0 
1.40 1.44 2.0 
1.36 1.22 4.0 
1.03 1.00 6.0 
1.22 1.03 8.0 

L.S.D 0.05 for 
A 0.12 AB 0.28       
B 0.16 AC N.S         
C N.S BC N.S         
  ABC N.S 
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degree value of callus initiated from shoot tip explants conserved on medium 

supplemented with 8.0 mg/L ABA (1.38), while the lowest significant degree value of 

callus initiation was obtained from shoot tip explants conserved on conservation 

medium supplemented with 6.0 mg/L ABA (1.05).  

Concerning to the effect of  mannitol sugar combined with different ABA 

concentration data showed that shoot tip explants conserved on medium 

supplemented with mannitol and ABA at 2.0, 6.0  or  8.0mg/L failed completely to 

initiate any callus while, shoot tip explants conserved on medium supplemented with 

mannitol and ABA at 4.0 mg/L and  ABA- free medium able to initiated callus with low 

degree value (1.11). 

2. Total soluble sugar content 

Data in Figure (4) showed that different sugar type added to conservation 

media had a significant effect on total soluble sugar content of shoot tip explants.  

Figure 4. Effect of different sugar and different ABA concentrations on total soluble 

sugar content (mg\100 f.wt.)  of Zaghlool cv shoot tip explants conserved 

at 15˚C under dark for 6and12 months. 
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Referring to the effect of different ABA concentrations on total soluble sugar 

content of shoot tip explants, it was clearly observed from the results that increasing 

ABA concentration increased significantly the total soluble sugar content of shoot tip 

explants. ABA- free conservation medium recorded the lowest significant total soluble 

sugar content. While medium supplemented with 8.0mg/L ABA recorded the highest 

significant total soluble sugar content followed significantly by the total  soluble  sugar 

obtained from shoot tip explants conserved on medium supplemented with 6.0 or 

4.0mg/L ABA without significant difference in between.  

ABA ((mg/L) Concentration 
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Figure 5. Effect of different sugar and different ABA concentrations on reduced sugar 
content (mg\100 f.wt.) of Zaghlool cv shoot tip explants conserved at 

15˚C under dark for 6 and 12 months. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3. Reduced sugar content 

Data in Figure (5) clearly revealed that different sugar type showed significant 

effect on reduced sugar content of conserved shoot tip explants. The highest 

significant reduced sugar content was showed when shoot tip explants conserved on 

medium supplemented with sucrose but with the addition of mannitol to conservation 

medium the lowest significant reduced sugar content of shoot tip explants was 

obtained while, reduced sugar content of shoot tip explants conserved on media 

supplemented with sorbitol came significantly in between. 

Regarding to the effect of different ABA concentration added to  conservation 

medium on reduced sugar content of shoot tip explants the highest significant reduced 

sugar content of shoot tip explants was achieved by conserved explants on medium 

supplemented with 8.0 mg/L ABA. This followed significantly in descending order by 

conserved shoot tip explants on media supplemented with 6.0, 4.0or 2.0mg/L ABA with 

significant differences in between while this result reduced  significantly to the lowest 

significant when shoot tip explants conserved on  ABA- free medium. 

For interaction between the effect of different sugar type and different ABA 

concentrations added to the conservation media on the reduced sugar content of 

shoot tip explants, data cleared that the highest reduced sugar content was achieved 

from shoot tip explants conserved on medium supplemented with sucrose and 8.0 

mg/l ABA.  

 

ABA ((mg/L) Concentration 
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4. Prolin amino acid content 

Data in Figure (6) showed that the addition of different sugar type to 

conservation medium showed no significant differences on the prolin amino acid 

content of shoot tip explants. 

Data about the effect of different ABA concentrations added to conservation 

medium on the proline amino acid content of shoot tip explants clearly showed that shoot 

tip explants conserved on ABA-free medium and medium supplemented with 2.0mg/L 

ABA gave the lowest significant prolin amino acid content of shoot tip explants  without 

significant difference in between. The highest significant prolin amino acid content 

obtained from explants conserved on medium supplemented with 8.0 mg/L This value 

decreased significantly by decreasing the ABA concentration on conservation media to 6.0 

and 4.0mg/L with significant difference in between. 

Figure 6. Effect of different sugar and different ABA concentrations on proline amino 
acid content (mg\100 f.wt.)  of Zaghlool cv shoot tip explants conserved 

at 15˚C under dark for 6and12 months. 
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5. Survival percentage 

The shoot tip explants of each conservation treatment were transferred at the 

end of each conservation period (6and12 months) and recultured on normal growth 

medium for callus induction which  consists of MS basal nutrient medium supplemented 

with 3.0mg/L 2iP +10.0 mg/L 2,4–D and 30.0 g/L sucrose+ 3.0g/L activated charcoal+ 

5.0g/L agar and incubated under normal growth conditions (27 ± 2oC under complete 

darkness for 24 hrs) for 4 weeks to determine the survival percentage.  

ABA ((mg/L) Concentration 
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Table 4. Effect of different sugar and different ABA concentrations on survival 

percentage of Zaghlool cv. shoot tip explants conserved at 15˚C under 

dark for 6and12 months. (when recultured on normal growth medium and 

incubated under normal growth  conditions for 4 weeks) 

 

Data in Table (4) clearly showed the effect of different sugar added to 

conservation media on survival percentage of the shoot tip explants. conservation medium 

supplemented with sucrose or sorbitol seem to be the most effect on producing the 

highest significant survival percentages of shoot tip explants (100%) while  the lowest 

 ( C ) Conservation Period (month) ( B ) 

ABA 

mg/L 
( A ) 

Sugar 0.3M  ( AB ) 

Mean 
12 6 

100 100 100 0.0  

Sucrose  100 100 100 2.0 

100 100 100 4.0 

100 100 100 6.0 

100 100 100 8.0 

100 a  100 100  Mean ( A )  

100 100 100 0.0  
Sorbitol 100 100 100 2.0 

100 100 100 4.0 

100 100 100 6.0 

100 100 100 8.0 

100 a 100 100  Mean ( A ) 

100 100 100 0.0   
Mannitol 94.44 88.88 100 2.0 

83.33 66.66 100 4.0 

83.33 66.66 100 6.0 

77.77 55.55 100 8.0 

87.77 b 75.55 100  Mean ( A ) 

 91.85 b 100 a  Mean ( C ) 

 

 

 

    

 

(B) ABA mg/L 
0.0 2.0 4.0 6.0 8.0 
100 98.14 94.44 94.44 92.59 

( C ) Conservation Period (month)   ( B ) 
ABA 

mg/L 12 6 
100 100 0.0 

96.29 100 2.0 

88.88 100 4.0 

88.88 100 6.0 

85.18 100 8.0 
L.S.D 0.05 for 

A           2.66 AB N.S 

B           N.S AC 6.84 

C           3.95 BC N.S 

  ABC N.S 
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significant survival percentage was observed when conservation media supplemented with 

mannitol (87.77%). 

Data regarding to the effect of different ABA conservations added to conservation 

media showed no significant differences on the survival percentage  

Survival percentage was affected significantly by the conservation period, 

the highest significant survival percentage (100%)was obtained from shoot tip 

explants conserved for 6 months while the lowest significant survival percentage 

(91.85%) was obtained from shoot tip explants conserved for 12 months.  

The interaction between the effect of different sugar type and conservation 

period on the survival percentage exhibited a significant effect. All shoot tip explants 

conserved for 6 months on media supplemented with sucrose, sorbitol and mannitol 

and shoot tip explants conserved for 12 months  on media supplemented with sucrose 

or sorbitol can able completely to survive (100%) this survival percentage was 

reduced significantly to (75.55%) when shoot tip explants conserved for 12 months 

on medium supplemented with mannitol . 

From the previous results about the conservation of shoot tip explants of date 

palm Zaghlool cv. data clearly showed that shoot tip explants conserved on 

conservation media supplemented with 0.3M from each of sucrose, sorbitol or 

mannitol combined with different concentrations of ABA able to initiated callus with 

different degree values when conserved at 5°C under dark conditions for at least 12 

months while, shoot tip explants conserved on conservation media supplemented 

with0.3M sucrose combined with different ABA concentrations can not able to initiated 

callus when conserved at 15°C under dark condition for at least 12 months compared 

with those obtained from shoot tip explants conserved on 0.3M sorbitol media 

combined with different ABA concentrations which showed the highest callus initiation 

degree values. 

In these respect Pienizak et. al., (1978) mentioned that addition of ABA to the 

medium with 5% sorbitol initiated the growth of apple callus. Also, Shibli et al.,( 1999) 

found that increasing sucrose, (0.09 to 0.35M), sorbitol, mannitol (0.1 to 0.4M) or 

ABA (0.0 to 11.4M) reduced growth significantly and extended the subcultured 

interval to 4 months when culture were kept at room temperature. Suksa-Ard et. al., 

(1997) Found that the effect of ABA and sucrose appeared to depend on the 

concentration and on the storage temperature. 

From the above mentioned results it could be suggested that shoot tip 

explants conserved at 5°C or15°C on conservation media supplemented with high 

concentration of ABA (6.0or 0.8mg/L) showed the lowest callus initiation degree 

values compared with media supplemented with 4.0 or 2.0 mg/L ABA. 
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Nergi et. al., (2000) found that high ABA resulted in poorer growth among 

medium which were used during storage period at 4°C in the dark for tow singel node 

shoots cultivars of apple, Watt et. al., (2000) achieved slow growth  storage for up to 

10 months for Eucaluptus grandis shoot cultures by the addition of 10 mg/L ABA to 

the growth medium. Jarret and Gawel (1991) reported that ABA at concentrations of 

0.01, 0.1 or 10.0 mg/L inhibited axillary bud and root development and subsequently 

plantlet growth of sweet potato. 

From our results it could be clearly concluded that 86.66% of shoot tip 

explants conserved at 5°C for 6 months able to survived when they recultured on 

normal growth medium for callus initiation and incubated under normal conditions at 

27 ± 2oC under complete darkness for 24 hrs for 4 weeks . This percentage reduced 

to 45.17% by increasing the conservation period to 12 months. While, all shoot tip 

explants (100%) conserved at 15°C for 6 months able to survived when they 

recultured on normal growth medium for callus initiation and incubated under normal 

conditions at 27 ± 2oC under complete darkness for 24 hrs for 4 weeks. This 

percentage reduced to 91.85% by increasing the conservation period to 12 months.  

Naidu and Sreenath (1999) found that after 6 months immature zygotic 

embryos of Coffea Arabia storage on MS medium supplemented with ABA at different 

concentrations, the survival rate remained higher for all treatments, but it decreased 

gradually with prolonged duration of cultures (12,18 and 24 months), this decreased 

was more pronounced with low concentrations of ABA . Wang et. al., (1993) reported 

that weak light intensity ,low temperature and chemical inhibitors ( mannitol, pp333 

and ABA ) slowed down growth in tea germplasm storage culture and extended the 

preservation period. 

The present data showed that 70.63% of shoot tip explants conserved at 5°C 

on ABA –free medium for at least 12 months able to survived when they recultured on 

normal growth medium for callus initiation and incubated under normal conditions at 

27 ± 2oC under complete darkness for 24 hrs for 4 weeks . While all shoot tip explants 

(100%) conserved at 15°C on ABA –free medium for at least 12 months able to 

survive. 

In addition, increasing the concentration of ABA on conservation media from 

2.0, 4.0, 6.0 to 8.0mg/L of shoot tip explants conserved at 5°C or 15°C for at least 12 

months did not affect significantly the survival percentage. Suksa -Ard et. al., (1997) 

reported that shoot growth of Carcia papaya was effectively inhibited and the 

regrowth of shoots was still satisfactory even after 12 months on medium containing 

5- µM ABA.  
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Moriguchi et. al., (1990) reported that the addition of ABA was not necessary 

provided the shoots of pear were stored at 5°C. Low temperature seemed to be main 

factor affecting the survival, on the other hand, The survival rate was significantly 

higher than that of the control when the cultures were stored at 10 to 15°C with 1µM 

ABA. However, at higher concentration of 10µM ABA at 10 or 15°C the survival rate 

decreased.  

Watt et. al., (2000) found that 10mg/L ABA gave the highest survival and 

continued growth of Eucalyptus grandis shoot cultures. 

Jarret and Gawel (1991) reported that ABA at 10 mg/L completely inhibited 

axillary shoot development but did not affect the viability of sweet potato Jewel cv. 

explants over a culture period of 365 days. 
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 الحفظ المعملى للمنفصالت النباتية للقمم النامية لنخيل البلح 
 و البطىءمنتحت ظروف ال

 1زينب السيد زايد ، 2أمينة حامد جمعه ، 2السيد إبراهيم بكر ، 1ميادة محمد الدوياتى

 مصر -جيزة  –مركز البحوث الزراعية  –معمل بحوث نخيل البلح  .1
 مصر -جيزة  –لقاهرة جامعة ا  -كلية الزراعة  -قسم الفاكهة  .2

سكروز، سوربيتول ، مانيتول بتركيزز ) تضمن هذا البحث دراسة تأثير أنواع مختلفة من السكر 
علزز  ( ليتززر/ملجززم 0.3، 0.3، 0.3، 2.3، 3.3)مززت تركيزززا  مززن حمززي ا بسيسززي  ( ليتززر/مززول 3.0

 ºم 15أو  5رجتزز  حززرارة المنفصزز   النباتيززة للقمززم الناميززة لنخيززل الززبلح صززنف الزنلززول المحفززو  عنززد د
شزززززهر وذلززززز  بم ح زززززة التييزززززرا  الفسزززززيولوجية ودرجزززززة اسزززززتعادة  12أو  0تحززززز  ا  ززززز م التزززززام لمزززززدة 

المنفصزز   النباتيززة قززدرتها علزز  اسززت ناف النمززو عنززد تعززادة زراعتهززا تحزز  وززروف النمززو الوبيعيززة وذلزز  
للمنفصزز   النباتيززة للقمززم  بهززدف الحصززول علزز  أظضززل ال ززروف للنمززو البوزز ا أثنززاا الحفزز  المعملزز 

 .النامية
 ºم 5لززوح  أن جميززت المنفصزز   النباتيززة للقمززم الناميززة والتزز  تززم حف هززا تحزز  درجززة حززرارة  

شزهر علز  بي زة الحفز  المززودة  12لمزدة  ºم 15أشهر او تل  الت  تم حف ها تح  درجة حزرارة  0لمدة 
اظة التركيززززا  المختلفزززة لحمزززي ا بسيسزززي  كزززان لهزززا القزززدرة علززز  بززز  السزززكروز أو السزززوربيتول مزززت تضززز

 .است ناف النمو
عموما حت  ا ن المعلوما  قليلة عن الحفز  المعملز  للقمزم الناميزة أو الكزالن الجنينز  لنخيزل 
البلح تح   روف النمو المنفضة للتخزين حيث يحتاج هذا ا تجاه المزيد من الدراسة لضمان تستمرارية 

 .مصدر نبات  معقم خال  من التلوث من النباتا  ا صلية وذل  لإلنتاج المعمل  التجارىوجود 
 حمي ا بسيسي   -السكر  – روف النمو المنخفضة  –الحف   –نخيل البلح : الكلمات الدالة

 


