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ABSTRACT 
 

Balanites aegyptiaca, L. (Del.) commonly known as desert date or heglig  belongs to the family 
Balanitaceae, this experiment was conducted to test the effect of sucrose concentrations and casein hydrolysate 
on multiplication of Balanites aegyptiaca, L.,The obtained results showed that kinetin at 1mgl-1+NAA at 0.2 
mgl-1 + 4 gl-1casien hydrolysate was the most effective treatment for shoot number resulted from nodal explant, 
while increasing sucrose concentration to 70 gl-1 either alone or combined with kinetin and NAA tended to 
suppress shoot number / explant for both explant types.  
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Introduction 
 

Balanites aegyptiaca, L. (Del.) commonly known as desert date or heglige  belongs to the family 
Balanitaceae., Due to its significant multipurpose properties, the tree has been overexploited, which in turn has 
led to its inclusion in the list of endangered plant species (El-Nour et al.,1991)., So that in the present study 
sucrose concentrations and casein hydrolysate were used to enhancing methods of in vitro micropropagation of 
this plant and reducing coasts of propagation However, some success has been achieved like Mohammad and  
Faisal (2005). developed efficient protocol for plant regeneration from shoot tip and nodal explants of in vitro 
grown Psoralea corylifolia by adding CH (casein hydrolysate, 100 mg l-1) to the shoot induction medium , as 
enhanced the growth of regenerates and Schuelter et al., (2009) on Solanum sessiliflorum Dunal, for shoot 
induction in hypocotyl segments used MS basal culture, supplemented with 200 mg/l myo-inositol, vitamins 
(0.5 mg/l nicotinic acid, 0.1 mg/l pyridoxine and 0.1 mg/l thiamine), 2.0 mg/lglycine, and 6.5 g/lagar, with 
combinations of different sucrose concentrations (0, 15, 30, 45, and 60 g/l) and kin (20 mg/l), IAA (0.01 and 
0.02 mg/l). They stated that, the highest average number of calli per explant was obtained when the stem 
segments were grown in culture medium with 0.01 mg/l IAA + 20 mg/l kin plus 45 g/l sucrose. 
 
Materials And Methods 
 

This study was carried out in plant Tissue Culture Laboratory, Faculty of Environmental Agricultural 
Sciences (FEAS) El-Arish, North Sinai, Suez Canal University (SCU) during the period from 2007 to 2010.                             
 
Explant sources: 
 

Balanites aegyptiaca,L. shoots were collocated from North Sinai Research Station (El-Sheikh Zuwyed), 
Desert Research Center (DRC), Mataria, Cairo., nodal explants and shoot explants (0.5 – 1cm length)were cut 
from shoots from trees aged ten years. 
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Explant sterilization: 
  

Explants were exposed to different sterilization treatments as follows:   
Nodal explants and shoot tips were washed under a running tap water for 1 hour. The explants were then 

submerged in water with a few drops of liquid soap in a flask and shacked by hand for 15 min then rinsed in tap 
water to remove the soap then explants were sterilized with 70 % ethanol for 5 min and washed with sterile 
distilled water under aseptic condition in laminar air-flow hood. Followed by a further sterilization for 20 min in 
30% sodium hypochlorite(colorox) (containing 5.25 % NaOCl) and 0.1% w/v mercuric chloride for 2 min 
followed by rinsing 3-5 times with sterile distilled water. 
 
1-Stablishment stage: 
 

Nodal or shoot tips explants were cultured on MS medium containing BA at 4.0  ppm plus NAA at 0.2 ppm 
or kinetin at 1 ppm plus NAA AT 0.2 ppm. The results of establishment stage showed that treatment of kinetin 
at 1 mg/l plus NAA at 0.2 mg/l was effective in enhancing shoot proliferation. 
 
2- Multiplication stage:  

 
The sterilized nodal explants and shoot tips explants were cultured on Chee and Pool (C2D) vitis medium 

(Chee and Pool, 1987) in addition of agar at 6 gl-¹ and pH of the medium was adjusted to 5.7-5.8 and sterilized 
in autoclave at 121 Co and 1.1Kg cm2  for 20 min., The growth regulators were added as Benzyle adenine (BA) 
at 4 mgl-¹ combined with 0.2 mgl-¹ NAA or kinetin at 1 mgl-¹ combined with 0.2 mgl-¹NAA in addition of agar 
at 6 gl-¹ and pH of the medium was adjusted to 5.7-5.8 and sterilized in autoclave at 121 Co and 1.1Kg cm2  for 
20 min., supplemented with the following treatments: 
 
A- Sucrose concentratons: 
 

1- Zero sucrose. 
2- 30 gl-¹ sucrose. 
3- 50 gl-¹ sucrose. 
4- 70 gl-¹ sucrose. 
5- Kinetin at 1 mgl-¹ +0.2 mgl-¹ NAA+ Zero sucrose. 
6- Kinetin at 1 mgl-¹ +0.2 mgl-¹ NAA+ 30 gl-¹ sucrose. 
7- Kinetin at 1 mgl-¹ +0.2 mgl-¹ NAA+ 50 gl-¹ sucrose. 
8- Kinetin at 1 mgl-¹ +0.2 mgl-¹ NAA+ 70 gl-¹ sucrose. 

 
B- Casein hydrolysate: 
 

1- Zero casein hydrolysate . 
2- 1 gl-¹ casein hydrolysate. 
3- 2 gl-¹ casein hydrolysate. 
4- 4 gl-¹ casein hydrolysate. 
5- Kinetin at 1 mgl-¹ +0.2 mgl-¹ NAA+ Zero casein hydrolysate. 
6- Kinetin at 1 mgl-¹ +0.2 mgl-¹ NAA+ 1 gl-¹ casein hydrolysate. 
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7- Kinetin at 1 mgl-¹ +0.2 mgl-¹ NAA+ 2 gl-¹ casein hydrolysate. 
8- Kinetin at 1 mgl-¹ +0.2 mgl-¹ NAA+ 4gl-¹ casein hydrolysate. 

 
Incubation of culture:  

The culture were placed in an air conditioned incubation room at a temperature of 25 ± 2 Co under 16 h/ 
day photoperiod which provided by cool white fluorescent lamps and the data were recorded after 6 and 12 
weeks. 
 
2- Rooting stage:  

MS media strength, activated charcoal (AC) and IAA were tested for rooting of Balanites 
aegyptiaca,L.with the following treatments: 
1- Full MS + zero activated charcoal + IAA at (0, 1, 2, 4 and 8 mgl-¹). 
2- Full MS + 1 gl-¹ activated charcoal + IAA at (0, 1, 2, 4 and 8 mgl-¹). 
3- Half MS + zero activated charcoal + IAA at (0, 1, 2, 4 and 8 mgl-¹). 
4- Half MS + 1 gl-¹ activated charcoal + IAA at (0, 1, 2, 4 and 8 mgl-¹). 
 
Results And Discussion 
 
Multiplication stage: 
 
1.1 Effect of kinetin, NAA and sucrose on shoot multiplication of Balanites aegyptiaca, L.: 
 

Data in Table (1&2) show the effect of kinetin, NAA and sucrose on multiplication of Balanites aegyptiaca, 
L. The data clear that increasing sucrose concentration to 70 gl-1 either alone or combined with kinetin and NAA 
tended to suppress shoot number / explant for both explant types. 

As for plantlet length, sucrose alone at 70 gl-1 was significantly effective on enhancing plantlet length 
resulted from nodal explant after 6 or 12 weeks. This trend was also clear for axial shoot length. 

As for leaf number / plantlet, 70 gl-1sucrose alone resulted in the highest leaf number / plantlet from nodal 
explant. 

Regarding callus formation, it is clear that in either control (without sucrose) or adding sucrose at 30 or 50 
gl-1did not cause callus formation on two explant bases while adding sucrose at 70 gl-1 alone or 30,50 and 70 gl-1  
combined with kinetin and NAA caused callus formation on all explant bases. 

However callus size was less with sucrose alone at 70 gl-1 while it was large with kinetin and NAA 
combined with all sucrose concentrations. 

The obtained results are in harmony with those of Davis et al., (1977) on carnation shoot tips who found 
that sucrose at 50gl-1 supported the highest growth rate of multiple shoots compared with other sucrose 
concentrations (20,30 and 40 gl-1). 

Also, Pellegrineschi et al., (1997) on cawpea recorded that sucrose at 2 and 3 % gave the best responses, 
while at lower or higher concentrations. 
 
Table 1: Effect of kinetin (kin), NAA and sucrose (suc) on shoot multiplication of Balanites aegyptiaca,L.after 6weeks. 

Characters 
Treatments 

No. of axial 
shoots/plantlet 

Plantlet 
length (cm) 

Axial shoot 
length 
(cm) 

 
No. of leaves / 
plantlet 

Callus 
formation 
(%) 

Callus size 

Shoot tip 
explants 

Zero   suc 1.22 bc 2.86 c 2.23 b 4.11 cd 0.00 - 
30 gl-1  suc 1.77 b 2.77 d 2.20 b 4.88 b 0.00 - 
50 gl-1  suc 1.33 bc 2.61 e 1.98 bc 4.66 bc 0.00 - 
70 gl-1 suc 1.22 bc 2.55 f 1.91 c 4.11 cd 100 + 
Kin  +NAA+ zero  suc 1.44 b 2.46 g 1.82 cd 4.66 bc 100 + 
Kin  + NAA +30 gl-1 suc 2.11 a 2.57 ef 1.96 c 4.33 bc 100 + + 
Kin  + NAA+ 50 gl-1 suc 1.77 b 2.66 e 2.12 bc 4.66 bc 100 + + 
Kin  + NAA+ 70 gl-1 suc 1.22 bc 2.25 h 1.66 d 4.00 cd 100 + + 

Nodal 
explants 

Zero   suc 1.11 bc 2.61 e 1.95 c 4.55 bc 0.00 - 
30 gl-1  suc 1.44 b 2.97 b 2.31 b 5.44 b 0.00 - 
50 gl-1  suc 1.44 b 2.65 e 2.04 bc 4.55 bc 0.00 - 
70 gl-1 suc 1.00 a 2.73 a 3.22 a 6.33 a 100 + 
Kin  +NAA+ zero  suc 1.22 bc 2.53 f 1.90 cd 4.22 c 100 + 
Kin  + NAA +30 gl-1 suc 1.55 b 2.82 cd 2.18 b 4.66 bc 100 + + 
Kin  + NAA+ 50 gl-1 suc 1.55 b 2.94 b 2.34 b 5.33 b 100 + + 
Kin  + NAA+ 70 gl-1 suc 1.00 c 1.91 i 1.36 e 3.44 d 100 + + 

Means followed by the same letter within columns are not significantly different according to Dunchan,s multiple range test (P 0.05) 
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Table 2: Effect of kinetin (Kin), NAA and sucrose (suc) on shoot multiplication of Balanites aegyptiaca,L.after 12weeks. 

Characters 
Treatments                                                  

No. of axial 
shoots/plantlet  

Plantlet 
length (cm) 

Axial shoot 
length 
(cm) 

 
No. of leaves / 
plantlet 

Callus 
formation 
(%) 

Callus size 

Shoot tip 
explants 

Zero   suc 1.44 b 3.22 b 2.67 c 6.00 bc 100 +  
30 gl-1  suc 2.00 a 3.17 bc 2.71 cb 6.77 b  100 + 
50 gl-1  suc 1.66 ab 2.92  cd 2.48 d 5.55 c 100 + 
70 gl-1 suc 1.55 ab 3.06  c 2.57 cd 5.77 c 100 +  
Kin  +NAA+ zero  suc 1.66 ab 3.02  c 2.54 cd 6.22 bc 100 +  
Kin  + NAA +30 gl-1 suc 2.33 a 3.07 bc 2.52 d 5.11 cd 100 + +  
Kin  + NAA+ 50 gl-1 suc 2.00 a 3.11 bc 2.62 cd 5.88 bc 100 + + 
Kin  + NAA+ 70 gl-1 suc 1.44 b 2.80  b 2.31 e 4.55 d 100 + +  

Nodal 
explants 

Zero   suc 1.66 ab 3.08 bc 2.57 cd 5.44 cd 100 +  
30 gl-1  suc 1.77 ab 3.26 b 2.83 b 7.33 b 100 +  
50 gl-1  suc 1.66 ab 3.12 bc 2.62 cd 5.88 bc 100 + 
70 gl-1 suc 1.44 b 4.05 a 3.54 a 9.44 a 100 +  
Kin  +NAA+ zero  suc 1.66 ab 3.11 bc 2.62 cd 6.44 bc 100 +  
Kin  + NAA +30 gl-1 suc 2.00 a 3.25 b 2.71 bc 6.77 b 100 + +  
Kin  + NAA+ 50 gl-1 suc 2.00 a 3.04 c 2.83 b 7.44 b 100 + +  
Kin  + NAA+ 70 gl-1 suc 1.55 ab 2.50 e 2.03 f 4.88 cd 100 + +  

Means followed by the same letter within columns are not significantly different according to Dunchan,s multiple range test (P 0.05) 

 
the average of plant recovery was less and the concentrations of more than 5% sucrose inhibited normal 
embryos growth. 
 
1.2 Effect of kinetin, NAA and casein hydrolysate on shoot multiplication of Balanites aegyptiaca, L.: 
 

Data in Tables (3&4) show the effect of kinetin, NAA and casien hydrolysate on multiplication of Balanites 
aegyptiaca, L. Data clear that, kinetin at 1mgl-1+NAA at 0.2 mgl-1 without addition of casien hydrolysate caused 
significant increase in shoot number resulted from shoot tip explant comparing to control(casien hydrolysate 
alone), while kinetin at 1mgl-1+NAA at 0.2 mgl-1 + 4 gl-1casien hydrolysate was the most effective treatment for 
shoot number resulted from nodal explant which did not  significantly differ from shoot tip explant., those 
effects were clear after 6 weeks, while after 12 weeks the significant differences were diminished although the 
trend was constant. 

As for plantlet length, it is clear that although casien hydrolysate concentrations alone tended to decrease 
plantlet length after six weeks comparing to kinetin at 1mgl-1+NAA at 0.2 mgl-1 + 2 or 4 gl-1casien hydrolysate 
for both explant types, this effect was not obivious after 12 weeks and the differeces of shoot length were so 
small to be considered. The abovementioned trend was also clear for axial shoot length. 

As for leaf number / plantlet a significant enhancement for leaves number was clear for kinetin at 1mgl-

1+NAA at 0.2 mgl-1+2 gl-1casien hydrolysate for shoot tip explant and kinetin at 1mgl-1+NAA at 0.2 mgl-1+4 gl-

1casien hydrolysate for nodal explant after 6 weeks, but kinetin at 1mgl-1+NAA at 0.2 mgl-1without addition of 
casien hydrolysate surpassed all treatments after 12 weeks. 

As for callus formation on explant base, all treatments resulted in callus formation, but the size of callus 
was large for kinetin +NAA plus casien hydrolysate treatments than that of casien hydrolysate alone or control. 

 

 
                                          (A): Zero sucrose                                     (B): Sucrose at 70 gl-1                    

Photo 8: The effect of sucrose concentrations on multiplication of Balanites aegyptiaca, L. 
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Table 3:  Effect of kinetin (kin), NAA and casein hydrolysate (CH) on shoot multiplication of Balanites aegyptiaca,L.after 6weeks. 
Characters 
Treatments                                          
                         

No. of axial 
shoots/plantl
et  

Plantlet 
length (cm) 

Axial shoot 
length 
(cm) 

 
No. of leaves 
/ plantlet 

Callus 
formation 
(%) 

Callus size 

Shoot tip 
explants 

Zero  CH 1.22 c 3.01 b 2.60 a 4.22 cd 100 +  
1 gl-1 CH 1.77 ab 2.71 d 2.32 bc 4.11 cd 100 + 
2 gl-1 CH 1.11 c 2.45 e 2.07 d 3.88 d 100 + 
4 gl-1CH 1.22 c 2.87 c 2.46 b 4.88 b 100 +  
Kin  +NAA+ zero CH 2.05 a 2.80 cd 2.27 c 4.33 c 100 + +  
Kin  + NAA +1gl-1CH 1.22 c 2.57 de 2.18 cd 4.11 cd 100 + +  
Kin  + NAA+ 2 gl-1 CH 1.77 ab 3.08 ab 2.47 b 5.00 ab 100 + + + 
Kin  + NAA+ 4 gl-1 CH 1.55 b 2.97 c 2.42 b 4.88 b 100 + +  

Nodal 
explants 

Zero  CH 1.22 c 2.84 cd 2.41 bc 4.22 cd 100 +  
1 gl-1 CH 1.44 bc 2.96 c 2.52 ab 4.55 bc 100 + + 
2 gl-1 CH 1.55 b 2.85 cd 2.41 bc 4.55 bc 100 + 
4 gl-1CH 1.22 c 2.53 e 2.07 d 4.33 c 100 +  
Kin  +NAA+ zero CH 1.61 b 2.98 c 2.43 b 4.58 bc 100 + +  
Kin  + NAA +1gl-1CH 1.44 bc 2.75 cd 2.30 bc 4.44 c 100 + +  
Kin  + NAA+ 2 gl-1 CH 1.33 c 2.91 c 2.42 b 4.88 b 100 + +  
Kin  + NAA+ 4 gl-1 CH 2.00 a 3.18 a 2.63 a 5.22 a 100 + +  

Means followed by the same letter within columns are not significantly different according to Dunchan,s multiple range test (P 0.05) 
 

Table 4: Effect of kinetin (kin), NAA and casein hydrolysate (CH) on shoot multiplication of Balanites aegyptiaca,L.after 12weeks. 
Characters 
Treatments                                          
                    

No. of axial 
shoots/plantl
et  

Plantlet 
length (cm) 

Axial shoot 
length 
(cm) 

 
No. of leaves 
/ plantlet 

Callus 
formation 
(%) 

Callus size 

Shoot tip 
explants 

Zero  CH 1.55 ab 3.32 b 2.92 a 7.00 b 100 +  
1 gl-1 CH 1.88 ab 3.20 bc 2.74 b 6.55 bc 100 + 
2 gl-1 CH 1.55 ab 2.97 d 2.54 c 5.22 c 100 + 
4 gl-1CH 1.55 ab  3.31 b 2.87 a 6.66 bc 100 +  
Kin  +NAA+ zero CH 2.30 a 3.29 b 2.77 ab 6.94 b 100 + +  
Kin  + NAA +1gl-1CH 1.66 ab 3.07 cd 2.65 bc 5.77 d 100 + +  
Kin  + NAA+ 2 gl-1 CH 2.00 a 3.24 bc 2.81 ab 6.33 c 100 + + + 
Kin  + NAA+ 4 gl-1 CH 1.77 ab 3.28 b 2.81 ab 6.66 bc 100 + +  

Nodal 
explants 

Zero  CH 1.44 b 3.21 bc 2.82 ab 6.77 b 100 +  
1 gl-1 CH 1.77 ab 3.25 bc 2.85 ab 6.66 bc 100 + 
2 gl-1 CH 1.77 ab 3.18 bc 2.81 ab 6.44 bc 100 + 
4 gl-1CH 1.66 ab 3.17 c 2.78 ab 6.22 cd 100 +  
Kin  +NAA+ zero CH 1.94 a 3.45 a 2.94 a 7.83 a 100 + +  
Kin + NAA +1gl-1CH 1.66 ab 3.15 c 2.73 b 6.00 cd 100 + +  
Kin  + NAA+ 2 gl-1 CH 1.66 ab 3.21 bc 2.77 ab 6.11 cd 100 + +  
Kin  + NAA+ 4 gl-1 CH 2.22 a 3.36 ab 2.80 ab  6.44 bc 100 + +  

Means followed by the same letter within columns are not significantly different according to Dunchan,s multiple range test (P 0.05) 
 

 
(A): Zero casein hydrolysate .    (B): Kin at 1 mgl-1 + 0.2 NAA + 4 gl-1 casein hydrolysate + nodal explant 
 
Photo 7: The effect of casein hydrolysate addition on multiplication of Balanites aegyptiaca, L. 
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Rooting stage: 

 
Data in Table (5) indicate that callus formation on shoot base was formed by similar magnitude (100%) 

with all applied treatments i.e full or half MS medium, with or with out active charcoal addition and with all 
IAA concentrations (1,2,4 and 8 mgl-1). Those treatments did not show differences comparing control. However, 
there was an increase in callus size as IAA concentration increased to 8mgl-1with full or half MS strength 
regardless the addition of activated charcoal. 

All treatments failed to induce root formation except full MS medium with activated charcoal at 1 gl-1 and 
IAA at 8mgl-1, since it resulted in 33 % root formation. 

Full MS medium with out activated charcoal and 1 or 2 mgl-1 IAA resulted in the highest number of axial 
shoots (3.11 &3.11) while all other treatments were less significantly in this regard . 

Plantlet length decreased significantly with 1/2 MS medium strength with activated charcoal addition and 
all IAA concentrations comparing to full MS with out activated charcoal. 

The highest significant leaves number/ plantlet was obtained from full MS and 8 mgl-1 IAA with out 
activated charcoal.  

The obtained results are in harmony with Anis et al., (2009) for rooting of in vitro proliferated shoots of 
Balanites aegyptiaca,L, individual shoots (3–4 cm) were isolated and cultured on MS basal medium alone or 
supplemented with different concentrations of NAA or IAA (0.1, 0.5, 1.0, 2.0, and 5.0 mM).and they found that, 
The maximum frequency of root formation (68%), number of roots (5.3 ± 0.32) and root length (4.1 ± 0.38 cm) 
was obtained in half strength MS medium containing 1.0 mM IAA. 
 
Table 5: Effect of MS medium strength, activated charcoal (AC) and IAA on rooting of Balanites  aegyptiaca,L.  after 12 weeks.      

No. of 
leaves 
/plantlet 

plantlet 
Length 
(cm) 

 

No. of axial 
shoots/plantlet 

Rooting 
percentage 

 
Callus 
size 

Callus 
formation 
(%) 

IAA 
(mg l-¹) 

Activated 
charcoal 
(AC) 

MS Media 
strength 

7.00 c 3.43 a 2.55 b 0.00 + + 100 Control 
With out 
activated 
charcoal 

Full MS 

7.33 bc 3.32 ab 2.66 ab 0.00 + + 100 1 mg l-¹ 
7.33 bc 3.27 ab 3.11 a 0.00 + + 100 2 mg l-¹ 
7.44 b 3.42 a 3.11 a 0.00 + + 100 4 mg l-¹ 
8.00 a 3.46 a 2.55 b 0.00 + + 100 8 mg l-¹ 
5.22 e 3.46 a 2.22 bc 0.00 + + 100 Control 

Activated 
charcoal at 
(1gm l-¹) 

4.66 f 2.96 cd 1.55 d 0.00 + 100 1 mg l-¹ 
5.00 ef 3.17 bc 2.33 bc 0.00 + + 100 2 mg l-¹ 
5.22 e 3.23 b 2.66 ab 0.00 + + 100 4 mg l-¹ 
5.66 de 3.44 a 2.00 c 33.00 + + + 100 8 mg l-¹ 
5.88  d 3.31 ab 2.22 bc 0.00 + 100 Control 

With out 
activated 
charcoal 

1/2 MS 

5.66 de 3.34 ab 2.22 bc 0.00 + + 100 1 mg l-¹ 
5.77 d 3.37 ab 2.44 bc 0.00 + + 100 2 mg l-¹ 
5.88 d 3.40 a 2.55 b 0.00 + + 100 4 mg l-¹ 
5.33 de 3.22 b 2.33 b 0.00 + + + 100 8 mg l-¹ 
4.77 ef 2.81 d 1.77 cd 0.00 + + 100 Control 

Activated 
charcoal at 
(1gml-¹) 

5.00 ef 2.92 cd 2.11 bc 0.00 + + 100 1 mg l-¹ 
5.22 e 3.04 c 2.22 bc 0.00 + + 100 2 mg l-¹ 
4.88 ef 3.04 c 2.11 bc 0.00 + + 100 4 mg l-¹ 
5.00 ef 2.92 cd 2.11 bc 0.00 + + + 100 8 mg l-¹ 

Means followed by the same letter within columns are not significantly different according to Dunchan,s multiple range test (P 0.05) 
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