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ABSTRACT 
 

This study was carried out to evaluate the in vitro preservation and regeneration of Odontonema 
cuspidatum shoot tip explants under different concentrations of sucrose for 2, 4 and 6 months as well 
as genetic stability. The Murashige and Skoog (MS) medium was solidified and supplemented with 7.0 
g/l agar and sucrose at 30, 50, 70 and 90 g/l. The pH was adjusted to 5.7. The cultures were placed in a 
growth chamber under 28±2°C and 16-hphotoperiod or dark. The light was provided with white 
fluorescent light at 2000 lux. To study the effect of osmotic agent (sucrose) on regrowth of plantlets, 
the survived explants after each conservation period were recultured again for four weeks. The obtained 
results concerning   the effect of osmotic agents for conservation indicated that callus formation (as 
scores) after two, four and six months conservation was significantly decreased with increasing sucrose 
concentrations as the highest callus formation and widest leaves were recorded at 70 g/l .Adding sucrose 
at 50g/l resulted in the longest shoot and highest of shoots and roots as well as root length. While No. 
of shoots decreased with the increasing sucrose concentration. The effect of osmotic agent (sucrose) on 
regrowth of plantlets revealed that sucrose concentration significantly affected callus formation. 
Increasing sucrose application decreased the formed callus as the highest callus formation was recorded 
at 30 and 50 g/l sucrose. The longest shoots and the maximum No. of leaves were recorded at 50 g/l, 
for explants conserved for either 4 or 6 months, whereas the highest No. of shoots resulted from 30 g/l 
sucrose treatment. Increasing the concentrations of sucrose decreased the leaf area as well as number 
and length of roots .Sucrose at 50g/l gave the largest leaves. .On the other hand, the results of DNA 
fingerprints generated by PCR amplification indicated that there were non differences among all sucrose 
concentrations and the mother plant. 
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Introduction 
 

Odontonema cuspidatum (Nees) O. Ktze plant is commonly known as cardinal’s guard, mottled 
toothed thread and fire spike. It is a perennial shrub and important genus (20-30 species) belonging to 
Acanthaceae. This plant is native to Mexico and in tropical and subtropical areas and used as an 
ornamental plant for its attractive red flowers. It’s evergreen shrub attain to1.8 -2 m tall with upright 
smooth  stems, green woody below and semi-woody above and develop few stiff branches. The leaves 
are opposite, petiolate, blades elliptic to ovate and glabrous having a glossy dark green color. The 
inflorescence is terminal raceme or panicle with 3 to many tubular red flowers, which appears from late 
summer to winter. Refaey et al, (2015) referred to the pharmacognostical features of its aerial parts 
(leaf, stem and flower). 

Van Huylenbroeck and Debergh (1996) mentioned that the preferred carbohydrate in plant cell 
culture media is sucrose. Glucose and fructose may be substituted in some cases, glucose being as 
effective as sucrose and fructose being somewhat less effective and sucrose concentrations of culture 
media normally range between 2 and 3 percent. Adding sucrose is an important source of carbohydrate 
in the culture medium as well as acting as an osmotic (Hartmann et al., 2014). 

Cheng et al (1992) on Eucalyptus sideroxylon reported that increasing the sucrose concentration 
in the media improved shoot multiplication of Eucalyptus and 2–6% sucrose concentrations in the 
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medium favored root development. However, 4 and 6% sucrose caused more callus formation and 8 
and 10% levels of sucrose were detrimental to explant cultures.Zhao et al (1998) on Saussurea medusa. 
Found that the combination of 5% sucrose and 1% glucose was useful for callus growth. Viiiaa et al 
(1999) investigated the effects of sugars on photosynthesis of avocado leaves grown in vitro; they found 
that at the highest sucrose supply (87.6 mM), rubisco content was substantially decreased in the leaves. 
Maximum photosynthetic rate was significantly decreased when explants were developed in high 
sucrose and elevated CO. Leaf area and ratio of leaf fresh weight/(stem + root) fresh weight, were 
greater in plants grown with high sucrose. 

Hewawasam et al. (2001) on Crossandra infuddibuliformis var. Danica obtained the highest 
callus formation using immature stems with 2% sucrose after 4 weeks of culture in the dark. The double-
node cutting of Drosophyllum lusitanicum (L.) Link. Were maintained in vitro for 4, 8 and 12 months 
at 5 or 25oC in the dark. The effects of sucrose either alone at 5, 20, 30, 40 and 60 g/l or at 20, 40 and 
60 g dm-3 in combination with 20 g/l mannitol, on survival and post-storage shoot multiplication 
efficiency were investigated. The conservation period was extended to 8 months for cultures conserved 
in medium containing 40 g/l sucrose + 20 g/l mannitol. Healthy shoots with vigorous growth and 
without vitrification symptoms or other apparent abnormalities were observed after the third subculture 
(Goncalves and Romano, 2007). RAPD (randomly amplified polymorphic DNA) to assess the genetic 
divergence amongst the accessions was of Adhatod avasica. Using twenty random declaimer primers 
(OPA1 - OPA 20) as the plant was found to enjoy its therapeutic efficacy in Ayurvedic and traditional 
system of medicines. Out of the twenty random primers used for studying genetic divergence sixteen 
primers were found to be polymorphic. Out of 20 primers 3 were found to be 100% polymorphic 
generating a total of 313 amplification products with an average of 19.5 products per polymorphic 
primer (Madhukar et al, 2015). Verma et al (2016) studied the influence of sucrose concentration in 
media on callus induction, somatic embryogenesis and plant regeneration in selected Turkish Crocus 
species. El-Homosany and Shimaa (2016) on apple, stated that the lowest survival percentage observed 
when the shoot tip explants were conserved on media with 10 or 20 g/l sucrose for 9 months and there 
were no ( by ISSRs technique) differences in the DNA fragment patterns, using 17 primers between 
samples of shoot tip explants taken before and after preservation. 
       This study was done to determine the effects of different sucrose concentrations on in vitro 
conservation at different periods and regeneration of Odontonema cuspidatum and to evaluate the effect 
of sucrose on genetic variation of plants using RAPD method. 
 
Material and Methods 
 

This study was carried out in the laboratory of Tissue Culture, Zohria Botanical Garden, Cairo, 
Horticulture Research Institute, Agriculture Research Center, Ministry of Agriculture and Faculty of 
Agriculture Cairo University, during the period from 2014 to 2017.The mother plants grew naturally at 
the open field condition of Zohria Botanical Garden. Shoot tips were used as explants. 

 
Culture Room Condition:  
 

Cultures of Odontonema cuspidatum were placed in a growth chamber under 28±2°C and 16-
hphotoperiod or dark. The light was provided with white fluorescent at 2000 lux. 

 
Culture Media:  
 

The Murashige and Skoog (MS) medium was used for explants of Odontonema cuspidatum. 
Media were solidified and supplemented with 7.0 g/l agar. Sucrose at 30, 50, 70 and 90 g/l was added 
as a source of carbohydrates. The pH was adjusted to 5.7. Twenty ml medium were poured in 150 ml 
jars and sterilized by autoclaving under steam pressure 1.5 bar at 121°C for 20 min. Each treatment 
consisted of 3 jars. In each jar, three shoots were cultured separately. 
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Experimental design and statistical analysis:  
 

The layout of the experiments was a complete randomized design, using L.S.D at 5% (Snedecor 
and Cochran, 1989). 
 
Experimental Treatments 
 
Osmotic agents for conservation: 
  
Slow growth conservation.  
 

In this study, MS medium supplemented with 0.5 mg/l TDZ as the best recommended 
multiplication medium was used. Explants (2 nodes per explant) were inoculated into the medium and 
twenty five explants in five replicates were used. Cultures were subjected to four conservation 
treatments for three storage periods i.e., 2, 4 and 6 months as follows: Control treatment (30 g/l) and 
sucrose was added at  50, 70 and 90 g/l.to conserve the  explants for long periods.The above mentioned 
treatments were added to the medium before adjusting its pH. Illumination was conducted for 16 hours 
daily with light intensity of 2000 lux, using fluorescent tube lamps. All cultures, except for low 
temperature treatments, were conserved at 28 ± 2°C.At the end of each conservation period i.e., 2, 4 
and 6 months, the following parameters were studied: Shoot length (cm), No. of shoots, No. of leaves, 
leaf area (mm2), No. of roots, root length (cm) and callus formation (as scores).Shootlet  regeneration 
:after each period of preservation (2,4 and 6 months) , survived shootlets were subcultured  into the 
same multiplication medium components (MS + 0.5 mg/l TDZ) and incubated in growth chamber under 
normal conditions for further four weeks and the following characters were studied: Shoot length (cm), 
No. of shoots, No. of leaves, leaf area (mm2), No. of roots, root length (cm) and callus formation (as 
scores). 

 
Random amplified polymorphic DNA (RAPD)   
                                 

DNA extraction from Odontonema cuspidatum was done as follows:DNA extraction was 
performed following the method used by Doyle and Doyle (1987).Random amplified polymorphic 
DNA (RAPD) analysis was applied according to Williams et al. (1990) using  three random 
oligonucleotide primers which were obtained from Metabion AG Lena Christ Strasse, Martinsried, 
Deutschland, Primer 1(AM7):CTTCGGCAGCATCTCTTCAT, Primer 2(AM8): 
CAGTGTGGAAGCCGATTATG  and primer 3 (AM9): ATGTGTTGTCTGGCTTGGTA and the PCR 
was performed with the cycling program of denaturation (one cycle) at 94o C for 2.5 min, annealing 40 
cyclesof 1 min. 94o C, 1 min at 37o C, 1 min at 72o C and with final extension of 10 min at 72o C. 
 
Results and Discussion 
 
1. Effect of sucrose (osmotic agents) on in vitro conservation after two, four and six months. 
 
1.1. Callus formation (as scores):  
 

Data presented in Tables (1, 2 and 3) show that callus formation after two, four and six months 
conservation was significantly decreased with increasing sucrose concentrations. After two months 
conservation, the highest callus formation (1.33) was recorded at 70 g/l sucrose compared to 0.67 at 
90g/l sucrose, whereas, after four months conservation the highest callus formation (1.67) was recorded 
at 70 g/l sucrose compared to 1.00 at 90 g/l sucrose. The same result was recorded after six months, as 
the highest callus formation (2.67) was recorded at 70 g/l sucrose compared to 2.00 at 90 g/l sucrose. 
This result was in agreement with that obtained by Cheng et al. (1992) on Eucalyptus sideroxylon, they 
mentioned that increasing the sucrose concentration in the media to 4 and 6% caused more callus 
formation and 8 and 10% levels of sucrose were detrimental to explants cultures. Jain et al. (1997) 
found that carbohydrates (mannitol or sucrose) caused water loss from calli and promoted the growth 
of embryogenic calli. Verma et at (2016) on Turkish Crocus plant, stated that the MS medium 
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containing 5% sucrose showed about 10% increased callus formation frequencies than those of 2% 
sucrose containing medium . 
 
Table 1: Effect of sucrose on in vitro conservation after two months. 

Sucrose 
(g/l) 

Callus 
formation 
(as scores) 

Shoot 
length 
(cm) 

No. of 
shoots 

No. of 
leaves 

Leaf 
area 

(mm2) 

No. of 
roots 

Root length 
(cm) 

30 0.00 1.17 10.67 6.67 0.77 0.67 1.00 
50 0.67 1.67 8.67 10.33 0.58 2.33 2.33 
70 1.33 1.33 7.33 7.67 0.97 1.33 1.67 
90 0.67 1.33 2.67 8.33 0.40 0.00 0.00 

LSD 0.75 0.60 1.73 1.20 0.36 0.75 1.37 
Footnote: Results for culls formation /explant were calculated visually as scores (according to Pottino, 1981) negative (-) =1, below average 

(+) =2, average (++) =3, good (+++) = 4 

1.2. Shoot length:  
 

Data presented in Tables (1, 2 and 3) indicated that shoot length after two and four months 
conservation was not significantly influenced by the different sucrose treatments. Anyhow sucrose at 
50g/l induced the longest shoot (1.67 cm) after two months and 2.17 cm after four months, with non 
significant differences with the control (1.17 cm). Shoot length after six months was significantly 
influenced by the concentration of sucrose treatment at 50 g/l, which resulted in the highest mean value 
of shoot length (3.67 cm), as compared with the other concentrations of sucrose, which decreased the 
shoot length to 2.67 and 2.33 cm for 70 and 90 g/l sucrose, respectively.The results are in line with 
other studies, as Cheng et al (1992) on Eucalyptus sideroxylon who reported that increasing the sucrose 
concentration in the media improved shoot multiplication of Eucalyptus and 2–6% sucrose 
concentrations in the medium favored root development. Also,  

Charoensub and Phansiri (2004) showed that mannitol added to the media could reduce the 
growth of plantlets derived from buds of Plumbago indica Linn. especially the height of plantlet was 
reduced up to 83.1% in media with plant growth regulators and 93.3 % in media without PGR. 

 
Table 2: Effect of sucrose on in vitro conservation after four months. 

 
Sucrose 

(g/l) 

 
Callus 

formation 
(as scores) 

 
Shoot 
length 
(cm) 

 
No. of 
shoots 

 
No. of 
leaves 

 
Leaf 
area 

(mm2) 

 
No. of 
roots 

 
Root 

length 
(cm) 

30 0.00 1.67 12.33 7.67 1.17 1.00 1.67 
50 0.33 2.17 9.33 11.67 1.10 2.67 3.67 
70 1.67 1.67 8.67 8.67 1.53 1.67 2.33 
90 1.00 1.67 3.33 9.33 0.77 0.33 0.33 

LSD 0.75 0.50 1.30 1.00 0.74 1.11 1.33 
Footnote: Results for culls formation /explant were calculated visually as scores (according to Pottino, 1981) negative (-) =1, below average 

(+) =2, average (++) =3, good (+++) = 4 

1.3. Number of shoots/explant:  
 

No. of shoots/explant in response to sucrose concentration (Tables 1, 2, and 3) revealed that, after 
2 months, there were gradual decreases in No. of shoots per explant with increasing the sucrose 
concentration from 30, 50, 70 to 90g/l giving 10.67, 8.67, 7.33 and 2.67 shoots per explant, respectively, 
the corresponding No. of shoots after 4 months were 12.33, 9.33, 8.67 and 3.33, respectively. After 6 
months the explants resulted 21.00, 13.33, 10.67 and 4.67 shoots/explant, on media containing sucrose 
at the concentration of 30, 50, 70 to 90g/l, respectively. In this regard, the presence of sorbitol and high 
osmotic concentrations induced minimal growth but reduced the plant quality of Capsicum 
chinense Jacq. Sucrose at mid or low concentrations did not induce minimal growth (Peniche et al., 
2007). 
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1.4. Number of leaves: 
 

 As shown in Tables (1, 2 and 3) data revealed that, after two months, as the sucrose concentration 
increased from 30 to 50 g/l, number of leaves increased to 10.33 against 7.67 for the sucrose 
concentration at 30 g/l. Proloning the period to 4 months, number of leaves was significantly increased 
from 7.67 for control treatment to 11.67 for 50 g/l sucrose. Also, after 6 months, No. of leaves was 
increased from 9.33 to 14.67 leaves, as the sucrose concentration increased from 30 to 50 g/l. 
 
1.5. Leaf area:  
 

Data presented in Tables (1, 2 and 3) clearly showed that the different concentrations of sucrose 
changed the leafs area. The largest leaves (0.97mm2) after 2 months, (1.53 mm2) after 4 months, and 
(2.08 mm2) after 6 months were recorded on media containing 70 g/l sucrose. Similarly, Viiiaa, et al 
(1999) investigated the effects of sucrose on photosynthesis of avocado leaves grown in vitro, they 
found that at the highest sucrose supply (87.6 mM)increased the leaf area and ratio of leaf fresh 
weight/(stem + root) fresh weight. 
 
1.6. Number of roots:  
 

After 2 months, the explants grown on media containing 50 g/l sucrose, resulted in the highest 
mean value of number of roots (2.33 roots) as compared with the other concentrations of sucrose which 
decreased to 1.33 and 0.00 roots for 70 and 90 g/l sucrose, respectively. Data showed that, after 4 
months, the treatment of 50 g/l sucrose significantly affected the formation of roots giving 2.67 roots, 
as compared with the other concentrations of sucrose, which decreased No. of roots to 1.67 and 0.33 
roots for 70 and 90 g/l sucrose treatments, respectively. No. of roots formed after 6 months conservation 
on medium containing sucrose at 50 g/l, was significantly the highest.(6.33 roots) whereas, the other 
concentrations of sucrose, decreased the root formation to 3.67 and 2.67 roots for 70 and 90 g/l sucrose, 
respectively. In this regard, Cheng et al (1992) on Eucalyptus sideroxylon reported that adding 2–6% 
sucrose concentrations in the medium favored root development 
 
1.7. Root length:  
 

Data illustrated in Tables (1, 2, 3 and Fig. 1) show that, after 2 months, sucrose concentrations 
significantly affected root length. Adding sucrose at 50 g/l gave the longest roots (2.33 cm) as compared 
with the other concentrations of sucrose. After 4 months, the root length significantly reached the 
maximum value (3.67 cm) on medium which contained sucrose at 50 g/l, and after 6 months the same 
result was recorded with 50g/l. (7.33 cm). 

 
Table 3: Effect of sucrose on in vitro conservation after six months. 

Sucrose 
(g/l) 

Callus 
formation 
(as scores) 

Shoot 
length 
(cm) 

No. of 
shoots 

No. of 
leaves 

Leaf 
area 

(mm2) 

No. of 
roots 

Root 
length 
(cm) 

30 0.00 2.17 21.00 9.33 1.27 3.33 4.33 
50 1.00 3.67 13.33 14.67 1.20 6.33 7.33 
70 2.67 2.67 10.67 10.67 2.08 3.67 4.67 
90 2.00 2.33 4.67 11.33 1.17 2.67 3.00 

LSD 1.00 0.58 2.00 1.20 0.78 1.33 0.75 
Footnote: Results for culls formation /explant were calculated visually as scores (according to Pottino, 1981) negative (-) =1, below average 

(+) =2, average (++) =3, good (+++) = 4 

2-Effect of conservation period through osmotic agent (sucrose concentrations) on regrowth of 
plantlets. 
 

The effect of osmotic agent (sucrose) on regrowth of plantlets was determined after each 
conservation period (i.e.2,4 and 6 months), for four weeks ,using the survived shootlets for each period 



Middle East J. Appl. Sci., 8(3): 874-882, 2018 
ISSN 2077-4613 

879 

, which were subcultured into the same multiplication medium components (MS + 0.5 mg/l TDZ) and 
incubated at growth chamber under normal conditions for further four weeks. 

 
2.1. Callus formation (as scores) 
 
          Data presented in Tables (4, 5 and 6) revealed that sucrose concentration significantly affected 
callus formation. Increasing sucrose application decreased the formed callus of explant which was 
conserved for 2 months, so the highest callus formation (as scores) value (1.83) was recorded at 30 g/l 
sucrose, as compared with the other concentrations and the lowest significant callus formation (1.08) 
was recorded when shoots were grown at 90 g/l sucrose. As for explants were conserved for 4 months, 
the best callus formation (1.00) was found as a result of 50 g/l sucrose. The highest mean value of callus 
formation (0.67) of the third conservation period (6 months) was recorded at 50 g/l sucrose as compared 
with the other concentrations. However, the lowest significant callus formation (0.33) was recorded 
when explants were grown at 70 and 90 g/l sucrose. 
 
2.2. Shoot length: 
 

Data presented in Tables (4, 5 and 6) show that the longest shoots (3.17 cm) for explants 
conserved for 2 months was recorded with 50 g/l, the other concentrations of sucrose decreased shoot 
length to 1.67 and 1.67cm with 70 and 90 g/l sucrose treatments, respectively. Similar results were 
recorded for explants conserved for 4 or 6 months, as adding sucrose at 50 g/l resulted in the longest 
shoots, giving 3.67 and 4.33, respectively. 
 
Table 4: Effect of conservation for two months on regrowth of plants. 

Sucrose 
(g/l) 

Callus 
formation 
(as scores) 

Shoot 
length 
(cm) 

No. of 
shoots 

No. of 
leaves 

Leaf 
area 

 (mm2) 

No. of 
roots 

Root 
length 
(cm) 

30 0.00 1.83 11.67 11.33 1.03 1.33 1.67 
50 1.00 3.17 10.67 13.67 1.23 2.67 3.33 
70 0.67 1.67 9.33 12.00 1.10 1.67 2.33 
90 0.33 1.67 6.33 10.67 0.77 0.33 1.33 

LSD 0.94 0.64 0.58 1.11 0.43 1.20 1.15 
Footnote: Results for culls formation /explant were calculated visually as scores (according to Pottino, 1981) negative (-) =1, below average 

(+) =2, average (++) =3, good (+++) = 4 

2.3. Number of shoots and leaves:  
 

Data presented in Tables (4, 5 and 6) showed that the highest number of shoots for explants 
conserved for 2,4 and 6  months (11.67,14.33and 24.67 shoots, respectively), was recorded at 30 g/l 
sucrose and the lowest ones was recorded when shoots were grown at 90 g/l sucrose. As for number of 
leaves, data revealed that sucrose at 50 g/l resulted in the highest No. of leaves (3.67, 14.33 and 16.33 
leaves), and the lowest values were recorded with 70 and 90 g/l sucrose. 
 
Table 5: Effect of conservation for four months on regrowth of plants 

Sucrose 
(g/l) 

 

Callus 
formation 
(as scores) 

Shoot 
length 
(cm) 

No. of 
shoots 

No. of 
leaves 

Leaf 
area 

 (mm2) 

No. of 
roots 

Root 
length 
(cm) 

30 1.83 2.33 14.33 11.67 1.75 1.67 2.67 
50 1.42 3.67 10.67 14.33 2.20 3.67 4.67 
70 1.33 2.17 10.33 12.33 1.68 2.33 3.67 
90 1.08 1.83 9.33 11.33 1.38 1.00 2.33 

LSD 0.43 0.67 1.20 1.15 1.13 1.60 1.00 
Footnote: Results for culls formation /explant were calculated visually as scores (according to Pottino, 1981) negative (-) =1, below average 

(+) =2, average (++) =3, good (+++) = 4 
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Fig. 1: Effect of sucrose on in vitro conservation after different periods 

 

2.4. Area of leaves:  
 

As shown in Tables (4, 5 and 6), increasing the concentrations of sucrose decreased the leaves 
area for explants conserved for 2 months as compared with the control. The largest leafs (1.23 mm2) 
was found as a result of 50 g/l sucrose and the smallest ones (0.77 mm2) was recorded at the highest 
level of sucrose 90 g/l. For explants conserved for 4 months, it was found that sucrose at 50g/l gave the 
largest leaves (2.20 mm2) with no significant differences compared with those obtained by control (1.75 
mm2). Also, sucrose at 50 g/l increased the area of leaves to (2.70 mm2), followed by 1.68 mm2 and 
1.38 mm2 at 70 and 90 g/l sucrose as compared with 30 g/l. 

 
Number and length of roots:  
 

Data presented in Tables (4, 5and 6) revealed that the highest No. of roots and the longest roots 
were recorded at 50 g/l sucrose followed by 70 and 90 g/l sucrose for explants conserved for 2, 4 and 6 
months. In this respect, it can be concluded that using sucrose at the high levels, significantly affected 
the root growth in term of number and length. 
 
Table 6: Effect of conservation for six months on regrowth of plants 

Sucrose 
(g/l) 

Callus 
formation 
(as scores) 

Shoot 
length 
(cm) 

No. of 
shoots 

No. of 
leaves 

Leaf 
area 

(mm2) 

No. of 
roots 

Root 
length 
(cm) 

30 0.00 3.17 24.67 13.67 2.33 3.67 5.67 
50 0.67 4.33 14.67 16.33 2.70 5.33 9.33 
70 0.33 2.83 12.67 14.67 1.68 4.33 7.33 
90 0.33 2.67 6.67 12.33 1.38 2.33 4.67 

LSD 0.75 0.60 1.29      1.20 0.75 1.29 1.20 
Footnote: Results for culls formation /explant were calculated visually as scores (according to Pottino, 1981) negative (-) =1, below average 

(+) =2, average (++) =3, good (+++) = 4 

III. Molecular analysis: 
 
1. Random amplified polymorphic DNA (RAPD) analysis:- 
 

Three random primers (AM7, AM8 and AM9) were screened in RAPD analysis for their ability 
to produce sufficient amplification products. The results of DNA fingerprints generated by PCR 
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amplification using the three primers are presented in Fig. (2). Number of fragments generated per each 
primer varied between 1-4, 1-6 and 1-10, respectively. RAPD marker generated with primer (AM7) 
indicated that there were no differences among all sucrose concentrations and the mother plant. The 
second primer (AM8) showed less DNA amplification differences between the treatments and the 
mother plant. One band with all sucrose concentrations at 700 bp was recorded and two bands are 
common with all sucrose treatments and mother plant at 568 and 368 bp. As for the third primer (AM9) 
it showed that two bands were common with all treatments and mother plant at 568 and 368 bp. 

 
Fig. 2: RAPD pattern of the in vitro treatments of Odontonema cuspidatum with primers AM7. 2: AM8 

and 3: Am9. and M. DNA marker (100 – 1000 pb). (1) Mother plant. (2) sucrose 1. (3) sucrose 2 
(4) sucrose 3. 

 
However, these polymorphisms are considered to be primarily due to the variation in the primer 

annealing sites. RAPDs have been used for many purposes, ranging from studies at the individual levels 
(e.g. genetic identity) to studies involving closely related species. Due to their high genomic abundance, 
RAPDs have also been applied in gene mapping studies (Williams et al., 1990). In this respect, RAPD 
markers have been able to assess the genetic stability of micropropagated plants of Deutzia scabra 
(Sayed and Gabr, 2009) almonds (Martins et al., 2004). 
 

 

Photo. 1: Shows the normal plants and plants treated with osmotic agent 

 

 

 

Normal plants Plants treated with osmotic agent  
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