


Ghonema, M. A. and Hayam E. A. Ibrahim 

compounds Le., 8-hydroxyquinoline, Para-dichlorobenzene and colchicine 
were chosen and employed. 

MATERIALS AND METHODS 
1. Materials: 
1.1. Sugar beet materials: 

Sugar beet (Beta vulgaris L.) polygerm diploid genotype (C39) was 
used in this investigation. This variety was obtained from Sugar Crops 
Research Institute, Agricultural Research Center (ARC), Ministry of 
Agriculture, Egypt. 
1.2.Treatment: . 

Three reagents (8-hydroxyquinoline, para-dichlorobenzene and 
colchicine) were used in this study at a level of four concentrations as shown 
in (Table, 1). 

Table (1): Chemical compounds used for induction of polyploidy 

Concentration
 
Reagent
 

o II III 

1- a-hydroxyquinoline saturated solution 1/2 saturated 1/4 saturated 
(Oxy I) solution(Oxy II) solution(Oxy III) 

2- Para-dichlorobenzine saturated solution 1/2 saturated 1/4 saturated 
(Para I) solution (Para II) solution(Para III) 

3- Colchicine 0.05% (Colch I) 0.02% (Colch II) 0.01%(Colch III) 

2. Methods: 
2.1. 1!! Experiment 

Seeds of the examined sugar beet variety (C39-) were soaked in 
running tap water for twelve hours, and then were transferred on filter paper 
moistened with the used chemical compound and allowed to germinate at 
23°C in incubator. Root tips were collected for chromosome examination after 
three days when a length of root tips of 1- 1.5 cm had reached. 
2.2. 2!1!! Experiment 

Sugar beet seeds were soaked in running tap water for twelve hours 
and then transferred for polyploidy treatment by planting on cotton moistened 
with the chemical compound in Petri dishes. Seeds were allowed to 
germinate in incubator. Germinated seeds were transferred into plastic pots 
contained sandy clay soil 1:1 in three replicates for each treatment and kept 
in incubator at 23°C until cotyledon leaves were appeared and were 
transferred into open weather. Irrigation with polyploidy treatment was 
continued for three weeks after germination and then fresh water irrigation 
was started till the end of experiment. Leaf samples were collected for 
chromosome examination after 45 days. 
2.3. Cytological examination 

Root tip or young leave samples of sugar beet material were 
collected for chromosome examination. Root tips and leaf samples were 
prepared for chromosome analysis by the method described by (Saleh, 
2008). 
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abnormalities was 37.7% stickiness. The data indicated that the third 
concentration (Oxy III) was not capable to induce chromosomal abnormalities 
in root tip cells, while the aberration was 33.5% stickiness in young leave 
cells, such aberration in young leave cells might be due to the long treatment 
period (three weeks). These results are in accordance with those obtained by 
Sentein, (1970) who demonstrated that qUinoline in saturated solution (0.46 
M) progressively destroys spindle and astral fibers. He reported that with less 
concentrated solutions monopolar mitoses and monopolar telophases 
(rosettes) were observed (1/8 saturated solution), then shortened bipolar 
mitoses (1/16 saturated). He noticed qualitative differences between 
quinoline and colchicine actions. Van-Baarlen et a/. (2000) used 8­
hydroxyquinoline' to examine the chromosome numbers in (Taraxacum 
officinale L.), they first pre-treated in a 1% aqueous solution of the spindle 
inhibitor 8-hydroxYquinoline at 6-8°C. 

Table (2): Chromosomal aberrations induced by 8-hydroxyquinoline 
treatment in sugar beet root tip and young leave cells 

Chromosomal aberrations In root tip cells % 
End to CenConcentration Fragmen- Ring Sticki- end MetaphaseGaps Bridge in

tation shape ness associa- indexlysis tion 
I 0.0 0.0 30.3 0.0 0.0 50.7 0.0 12.2 
II 0.0 3.7 11.2 4.7 7.1 22.1 0.0 11.7 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 11.0'" Chromosomal aberrations in young leave cells 0/0 
I 0.0 0.0 15.2 0.0 0.0 0.0 0.0 13.3 
II 0.0 0.0 37.7 0.0 0.0 0.0 0.0 11.6 
III 0.0 0.0 33.5 0.0 0.0 0.0 0.0 11.5 

1.2. Effect of para-dichlorobenzine: 
Metaphase index was calculated as shown in (Table, 3). Regarding 

para-dichlorobenzine, the obtained data can be noticed that at the first 
concentration (Para I) the type of aberration was 12.5% fragmentation, 4.5% 
ring shape, 4.2% stickiness, 4.9% gaps, 7.7% bridge, 8.3% cell in lyses and 
11.3% end to end association in root tip cells. While in young leave cells the 
abnormalities was 20.1% Stickiness. Second concentration (Para II) was 
found to be negative in inducing chromosomal abnormalities in root tip cells; 
while in young leave cells there was 11.3% stickiness. No chromosomal 
aberrations was found in root tip cells after treatment with the 3!9 
concentration, while in young leave cells 4.9% stickiness was found (Table, 
3). The results of para-dichlorobenzine treatment are similar with those 
obtained by Meyer (1945), firstly he reported that para-dichlorobenzine not 
only causes spindle inhibition but also leads to clarification of chromosome 
constrictions due to the contraction and differential hydration of chromosome 
segments. De-Oliveira, et al., (2004), pretreated the Stevia rebaudiana root 
tips with para-dichlorobenzene for 4 h at 16 -18°C and he obtained high 
percentages of C- metaphases. 
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Figure (1): Photomlcrograp of sugar beet root-tip cells showing 
metaphase stages after induction of polyploidy. 
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