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UAbstract 
A series of experiments were conducted in Plant Tissue Culture Laboratory, Department 

of Biology - College of Education for Pure Science – University of Basrah.  
Two local wheat varieties cultivars named Dor29 and Fateh were evaluated to determine the 
impact of    0, 10, 20 and 30 g.l P

-1
P sorbitol for callus induction and somatic embryos 

regeneration. Mature seeds of the tested cultivars were selected as explants for callus 
induction and regeneration on MS medium with Gambrog vitamins containing 30 g.l P

-1
P 

sucrose, 5 g.l P

-1
P agar, 2 mg.l P

-1
P BA and 1 mg.l P

-1
P 2,4-D.  

Results  were showed that sorbitol at 20 g.l P

-1 
Phad a significant effect on callus fresh 

weight; mean globular somatic embryos number with no significant difference between the 
two cultivars under investigation. The obtained results from our study suggested that the 
optimal callus induction  medium was MS + Gambrog vitamins + 30 g.l P

-1
P sucrose + 20 g.l P

-1
P 

sorbitol + 2 mg.l P

-1
P BA + 1 mgP

-
P2,4-D + 5 g.l P

-1
P agar ,while maximum number of somatic 

embryos formed at the same previous medium with the amition of BA and 2,4-D. 
 

Key words: Wheat, sorbitol, callus, somatic embryos. 
 

Abbreviations : BA Benzyladenine , 2,4-D 2,4-Dichlorophenoxyacetic acid , MS Murashige 
and Skoog medium (1962) 
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1. 
Carbohydrates are necessary as a 

source of energy and a carbon substrate for 
biosynthesis Continuous supply of 
carbohydrates to plants cultured in vitro is 
essential, since photosynthetic activity of in 
vitro grown tissues is usually reduced[1]. 

Introduction 

  

A number of carbohydrate, support 
growth but their requirement and suitability 
can vary according to plant species [2]. In 
general, sucrose is the carbohydrate of 
choice as carbon source for In vitro plant 
culture, probably because it is the most 
common carbohydrate in the phloem sap of 
many plants[3 ,4]. 
However, invertases that are released by the 
explants into the medium, split sucrose into 
glucose and fructose[5]. Thus, explants are 
usually exposed to a mixture of sucrose, 
glucose and fructose. 
 

 Sorbitol which also known as 
glucitol, is a sugar alcohol, is thought not 
usually to be 

metabolized by plant tissues and therefore 
unavailable as carbon sources[6].   In 
contrast, sorbitol is readily taken up and 
metabolized in some species. It has been 
found to support the growth of apple callus 
[7] and that of other rosaceous plants [8], 
occasionally giving rise to more vigorous 
growth than can be obtained on sucrose. 
The ability of Rosaceae to use sorbitol as a 
carbon source is reported to be variety 
dependent [9]. 
 According to the literature, adding sorbitol 
into the tissue culture media may promote 
both callus induction and regeneration rates 
significantly in apples [10], loquats[11], 
maize[12] and rice[13]. 

 However, the response of local wheat 
cultivars to varied concentrations of sorbitol 
is not yet studied. Therefore, this 
experiment was conducted in order to 
discover the impact of sorbitol 
concentrations on the tissue culture of two 
local wheat cultivars. 

 
2. 

   The mature seeds of two cultivars 
of local wheat ( Triticum aestivum L.) 
known as Dor29 and Fateh were used as 
explants for callus induction. Seeds were 
surface sterilized by 70% ethanol for 1min 
followed by (% 5) commercial solution of 
sodium hypochlorite for 20 min with mild 
shaking, then rinsed three times with sterile 
distilled water. seeds then are placed on the 
media and kept in the dark at 25±2°C  for 4 
weeks. 

Materials and Methods 

  Both the MS medium [14], with 
Gambrog vitamins [15], were used as the 
culturing medium in all experiments. This 
medium was fortified with 2 mg.l BA and    
1 mg.l-1 2,4-D for callus induction, culture 
vessels used, were Pyrex test tubes(110x10 
mm). The medium was supplemented with 
30 g l-1 of sucrose and 5 g.l-1

   In order to investigate the effect of 
sorbitol, various concentrations of sorbitol 

(0, 10, 20 and  30 g.l

 agar as the 
solidifying agent.                             

-1

Concentration of sucrose, agar and 
sorbitol in the regeneration medium was the 
same as that for the callus induction. 

  were added to the 
above medium. To discover the impact of 
sorbitol, subculture was performed every 30 
days after inoculation and obtained callus 
were transferred to the same callus 
induction medium. For the regeneration 
experiment, embryogenic callus produced 
on the callus induction medium were 
transferred to the hormones free 
regeneration medium.  

Two parameters including mean callus 
fresh weight and mean number of globular 
somatic embryos were measured. 
 The analysis of variance and revised least 
significant difference (rLSD) at 0.05 level 
of significance for a completely randomized 
factorial experiment with five replications 
were done , using GENSAT statistical 
program[16]. 
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3. UResults and Discussion   
Callus from the tested media obtained 

after (14-18) days after culturing. 
Moreover, two types of callus; 
embryogenic and primary were detected. 
Callus that are nodular and compact, white 
to yellow in color are defined as 
embryogenic. By contrast, the primary 
callus was completely white and friable and 
was much greater in size than the 
embryogenic callus. 

In the first subculture after 30 days 
about 250mg of the embryogenic callus 
with the proembryoid cells were transferred 
to the hormones-free medium for embryo 
formation. After (10-14) days from sub 
culturing the somatic embryos started to 
appear as clusters and was globular in shape 
when examined under dissecting 
microscope. Their numbers were measured 
when green spots appeared on the 
regeneration media after (12-16) days. 

 
p 
 
 
 

•  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Different concentrations of sorbitol 

incorporated into media were tested on 
callus induction and the regeneration. 
Remarkable differences were found in 
sorbitol effects. A significant differences 
were also observed in the interaction 
between varieties and sorbitol treatments  

 
without a significant difference 

between the two local varieties in their 

response to increasing sorbitol 
concentrations in the medium. 

The results of statistical analysis in 
Table (1) showed that adding different 
concentrations of sorbitol to the nutrient 
media of results no significant effect on 
callus fresh weight compared with control, 
in addition significant differences were 
observed in the interaction between 
varieties and sorbitol concentrations, while 
there were no significant differences 
between varieties .In terms of  respect to 

A 

C 

 

B 

Pc 

GS 
EC and GE  

 

 

GS 

Pic.  A – Primary callus  

PC= primary callus, GS= green spots  

Pic. B – Embryogenic callus and globular 
embryos   

EC= embryogeneic callus 

GE= globular embryos 

Pic.  C - Regenerated callus  

C 
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interaction, Dor29 showed the highest 
regeneration of 1.212 gm of mean callus 
fresh weight at 20 g.l of sorbitol and Fatah 
the lowest with 0.859 gm of callus at 30 g.l 
sorbitol.  

The results of the effects of different 
sorbitol concentrations on mean number of 
globular somatic embryos shown in table 
(2).  Based on this table, adding of sorbitol 
at 20 g.l to the medium had significant 
effect on the mean number of globular 
somatic embryos, which increased by 
(%24.3) compared with the control. Table 
(2) indicated that the interaction between 
Fateh and 20 g.l  Sorbitol showed the 
highest mean number of somatic embryos 
(68 embryos), and the lowest (52.67) was in 
the interaction between Fateh and a control. 

The results of this study focused on 
the positive effect of sorbitol on callus 
production and somatic embryos formation.  
The proper levels of sorbitol 20 g.l which 
enhanced the callus production, 
morphological observation also indicated 
that the adding of sorbitol caused the 
production of more embryogenic callus 
compared to the sorbitol-free medium.
  

The role of sorbitol in tissue culture 
was based on two functions: firstly, as a 
primary carbon source to enhance 
regeneration frequency of embryogenic 
callus; and secondly as an osmotic regulator 
which can have a positive impact on callus 
and regeneration ability [12 ,13].  

Some studies mentioned that sorbitol 
can be used as an osmotic agent and for this 
reason callus cannot metabolize it [17]. 
Others reported that sorbitol can also 
contribute as a carbon source [18]. 

Geng et al. [13]stated that due to the 
fact sorbitol functions in the cell as a 
complex mechanism, this complexity 
results in a high level of interaction in 
different culture stages. Sorbitol may act as 
an osmotic agent at an early stage of 
culture, and becomes a source of carbon 
later. 

Pua & Chong [19] stated that poor 
response of sucrose in shoot proliferation of 
peach rootstock might be due to the slow 
break up of sucrose into glucose and 
fructose. The availability of invertase 
enzyme required for the efficient 
conversion of sucrose into glucose and 
fructose is less in sorbitol. 

 
 

Table (1) Effect of Sorbitol on callus fresh weight (gm) of two Wheat varieties 
 

 
Mean 

 
30 

 
20 

 
10 

 
0 

   Sorbitol g.l
 

 
P

Cultivar  

 
0.983 

 
0.919 

 
1.212 

 
0.862 

 
0.939 

Dor29 

 
0.901 

 
0.859 

 
1.033 

 
0.819 

 
0.895 

Fateh 

  
0.889 

 
1.123 

 
0.841 

 
0.917 

Mean 

 interaction 
0.313 

concentrations 
N.S 

cultivars 
N.S 

rLSD 
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Table (2) Effect of Sorbitol on globular somatic embryos numbers of two Wheat varieties 
 

Mean 
 

30 
 

20 
 

10 
 

0 
  Sorbitol g.l P

-1 

 
 

P

Cultivar  

 
59.25 

 
59.67 

 
66.33 

 
55.67 

 
55.33 

Dor29 

 
58.67 

 
60.33 

 
68.00 

 
53.67 

 
52.67 

Fateh 

     
60.00 

 
67.17 

 
54.67 

 
54.00 

Mean 

 interaction 
0.935  

concentrations 
0.661  

cultivars 
N.S  

rLSD 
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 .Triticum aestivum Lدور السوربيتول في استحثاث الكالس وتكوين الاجنة الجسمية في صنفين من الحنطة المحلية 
 

 مروى عماد كريم    و   لمى حسين عبد القادر و           الكعبي حسين خلف         
 

P

*
P زل عكهل ئكحيئب ب / ف شذغ ب ككعكهل ئك ب ئكةذاي شذب/ قكي ب ئكا لع  جئ

0Tkabi.zair7@gmail.com0T       0Tluma_bio2004@yahoo.com0T   0Tmaemad71@gmail.com0T            

 
 

 الخلاصة

اجريت مجموعة من التجارب في مختبر الزراعة النسيجية لقسم علوم ألحياة ،كلية التربية للعلوم الصرفة - جامعة ألبصرة 
 وفتح وذلك لغرض تحديد دور السكر الكحولي السوربيتول بعد اضافته 29استعمل فيها صنفين من الحنطة المحلية هما دور

 الى الوسط الغذائي المعد للإكثار الدقيق لهما.

تم اختيار البذور الناضجة للصنفين المذكورين كأجزاء نباتية لغرض استحثاث الكالس وتكوين الاجنة ألجسمية اذ تم زراعة 
غم/لتر اكار، 5غم/لتر سكروز، 30 والذي اضيف اليه Gambrog المغذي و المزود بفيتامينات MSهذه البذور في وسط 

، 20، 10، 0. ولغرض تحديد دور السوربيتول تمت اضافته الى الوسط الغذائي بالتراكيز D-2,4ملغم/لترBA  ،1ملغم /لتر2
  غم/لتر.30

ملغم/لتر كان له اثر معنوي في زيادة معدل الوزن الطري للكالس 20اظهرت نتائج التجارب ان اضافة السوربيتول بالتركيز 
 وفي زيادة معدل اعداد الاجنة الجسمية الكروية للصنفين دون ان تكون هناك فروق معنوية بينهما.

+ MSيمكن الاستنتاج من الدراسة ان الوسط الغذائي الملائم لاستحثاث الكالس في الصنفين المذكورين هو الذي يتكون من 
ملغم/لتر اكار. بينما كان الوسط الملائم D +5-2,4ملغم/لتر BA +1 ملغم/لتر2 غم/لتر سكروز+Gambrog +30فيتامينات 

 .D-2,4 و BAلاستحثاث الاجنة الجسمية هو ذات الوسط بعد استبعاد منظمي النمو 
 

. الجسمية ألأجنة  ،الكالس  ،سوربيتولال الحنطة، : الكلمات المفتاحية   
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