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ABSTRACT

The present investigation was carried out during 2008 at Sabahia Agricultural
Research Station, Agriculture Research Center, Alexandria, Egypt. Three diploid polygerm
sugar beet breeding materials (C790 — 68 H26, C92 and C39) were used in this study.
Diploid sugar beet genotypes were exposed to three spindle-fiber inhibitor reagents; 8-
hvdroxyquinoline, para-dichlorobenzene and Colchicine, at three different concentrations
beside control to induce sugar beet polyploidy plants which can be used later in breeding
programs.

The obtained data revealed that the genotype (C39) had the best germination
percentage between the three studied genotypes in all treatments, and Colchicine treatment
gave the highest germination percentage compared with control group and the other two
studied regents. The roots varied in color, length and thicken between different treatments
and control group. The root showed red color, thicker and shorter emergence after treatments
with 0.05 % Colchicine.

Germination percentages of (C39) genotype were measured in four period's (sex days
between each period). The data indicated that control treatment finished a complete
germination in first two periods (12 days), while, all different treatment and concentrations,
germination continuous tile last period (24 days).

INTRODUCTION

Rasmusson and Levan (1939) demonstrated the new Colchicine method for inducing
tetraploidy in sugar beets. The problem was attacked along three different lines; 1. seed
treatment, 2. application of colchicine agar to seedlings and first year plants, and 3. treatment
of shooting seed plants. The first methods gave an immediate effect, that was rather striking.
But, if the treated plants were left for some time without renewed treatment, the effect
disappeared very quickly, and the growing points returned to a purely diploid state. The same
thing happened even if the growing point was treated several times. Kloen and Speckmann,
(1953) initiated a program for the development of tetraploid sugar beet by treating
germinating seed with colchicine.

Levan, {1942) reported that the first tetraploid sugar beets were produced in 1938, an
entirely new factor was added to the variation system of this plant. Nothing was known about
the effect of different chromosome numbers on the properties of the sugar beet beyond the
fact that, other beet species with tetraploid and hexaploid chromosome numbers had been
found in nature and had in certain tests shown a very high content of dry matter. Kloen and
Speckmann (1956} recognized that tetraploid beets grow somewhat slower physiologically.
About the time of the longest day they have one or two leave less than the diploids.

Sharma and Sharma (1980) demonstrated that the most important groups of compounds
_ investigated for their action in studying chromosome structure, is the quinoline complex. Also



that Tjio and Levan (1950) was the first who stated the importance of 8-hydroxyquinoline in
chromosome analysis.

The importance of p-Dichlorobenzene (pDB) as a pro-treatment agent was firstly by
Meyer (1945). 1t is also employed as a reagent for the production of polyploidy in plarts, and
because of its very low solubility is used as saturated solution in water. Later workers
(Dermen and Scott, 1950; Conagin, 1951) employed it effectively for chromosome counts. A
detailed use of this compound in plants has been made by Sharma and Roy (1955).

The present study included three diploid polygerm sugar beet breeding naterials
(C790- 68 H26, C92 and C39). were treated by one of the three different spindle fiber
inhibitor reagents (8-hydroxyquinoline, para-dichlorobenzene and colchicine) at four
concentrations to produce polyploid sugar beet plants.

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

Three sugar beet (Beta vulgaris L.) diploid polygerm breeding genotypes (C790 — 68
H26, C92 and C39) obtained from Sugar Crops Research Institute, Agricultural Research
Center, Ministry of Agriculture, Egypt, were employed in this work.

1.2. Treatment:

Three spindle-fiber inhibitor reagents (8-hydroxyquinoline, para-dichloroberizene and
colchicine) were used in this study at a level of three concentrations beside control (Table, 1).

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

Concentration
Reagent Cont. I il m

8 hvdro inoline ) saturated solution  1/2 saturated solution  1/4 saturated solution

ydroxyqui (Oxy ) (Oxy IT) (Oxy 1Dy
Para-dichlorobenzine ) saturated solution  1/2 saturated solution  1/4 saturated solution

(Para l) (Para IT) (Para III)

Colchicin - 0.05% 0.02% 0.01%
© (ColchT) {Colch II) {Colch IT])

2. Methods:
Three experiments were carried out in this study to induce auto tetraploidy in sugar beet
plants which can be used in sugar beet breeding programs.

2.1. First experiment:

Seeds of the three sugar beet diploid breeding materials (C790 — 68 H26, C92 and C39)
were soaked in running tap water for twelve hours. Then, the seed materials were transferred
into polyploidy-treatment reagents for another twelve hours. Treated seed materials were
planted over moistened filter paper in Petri dishes (each Petri dish contained 30 seeds) at three
replicates, and allowed to germinate at 23 ° C in incubator, The germinated seeds were
counted in each treatment and germination percentages were measured.
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2.2, Second experiment:

Because of the highest germination percentage obtained from the first experiment. The
genotype (C39), has been chosen. Seeds of the sugar beet genotype (C39) were soaked in
running tap water for twelve hours and then transferred to polyploidy treatment reagents as
descried before. Treated seeds were planted on moisture cotton in Petri dishes (each Petri dish
contained 30 seeds) for three replicates. Seeds were allowed to germinate in incubator at 23 °©
C, germination percentage was counted at four different periods from sowing. The interval
was six daya.

2, 3. Third experiment:

Sugar beet seeds of the examined genotype were planted in earthen pots 25 cm.
diameter in (sandy clay soil) in three replicates after treatment as previously described. Sugar
beet polygerm seeds were placed on moistened cotton before they covered with soil. Fifty
sugar beet seeds were planted in each pot. Seedlings number for each pot was counted in two
dates (12 and 30 days) from sowing date.

3. Statistical analysis
The experimental design used Randomized Complete Block Design (RCBD) with three
replicates, and the data were analyzed according to (Snedecor and Cochran, 1990).

RESULTS AND DISCUSSION
1. First experiment:

Table (2) presented the germination percentage of the three studied genotypes in the
different treatments. The results obtained from this part of the study showed that germination
percentages were varied significantly between the control group and treatment. The data
showed that genotype (C39) had the best germination percentage between the three studied
genotypes at all concentration, and colchicine treatment gave the good germination
percentage compared with that of the control group and the other two studied regents. It can
be observed that, such treatment found to be effective on root shape and size. The roots varied
in color, length and thickness compared with that the control group. Figure (1) shows 8-
Hydroxyquinoline treatment. It is obviously that root length and color were varied between
them in the same age from planting (after 48 hours) and between the seed originated in
control treatment. Figure (1) also showed the effect of para-dichlorobenzene treatment on root
emergence and behavior, the roots had strong and tough shape. It is obviously that root
emergence after colchicine treatments at concentration one resulted red color, thicker and
shorter. While in concentration three of colchicine the roots were more tall and thickens in
parts of roots. The results are in agreement with those reported by (Svirshcheuskaya and
Svirshchevskaya, 1990), they demonstrated that leaf and root color, was useful for visual
separation of the tetraploids from diploids in sugar beet tissue culture plants. They mentioned
that tetraploid seedlings had pink primary roots.

2. Second experiment:

To confirm the results obtained second experiment was done on the (C39) genotype
only which had the good germination percentage between the three studied materials at all
treatments. Table (3) shows the germination percentages of (C39) genotype in period's (sex
days between each period). The data indicated that control group finished complicate
germination in first two periods (12 days), while, all different treatments and concentrations
germination continuous till last period (24 days) as shown in (Table 3). Table (4) presented
means of germination percentages of (C39) genotype after polyploidy treatment. Data showed
+that there were no significant differences between the three studied polyploidy treatment
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reagents in germination percentage. The significant differences were found between control
group and the first concentration of 8-hydroxyquinoline and between control group and third
concentration of para-dichlorobenzene treatment. While, in colchicine treatment no significant
differences were found between studied concentrations in germination percentages.

3. Third experiment:

Fifty seeds were sowing after treatment on moistened cotton in earthen pots 25 cm
diameter. Seedling numbered at two dates after germination (after 12 & 30 days). Table (5)
shows the average seedling number /50 seeds. Data indicated that average seedling number in
the control group after twelve days was 63.3 while it was 85.0 after thirty days, and seedling
numbers were increased with 8-hydroxyquinoline concentrations decreased. In para-
dichlorobenzene treatment seedling numbers were doubled after thirty days in first and second
concentration, while at the third concentration, seedling number not affected after thirty days.
Seedling number in colchicine treatment affected by the time, there were a delay in seedling
appearance. For example after treatment with the first concentration of colchicine treatment
average seedling number was 1.3 after twelve days while it was 21.7 after thirty days. Figure
(3) illustrates seedling originated from 50 sced in all studied treatments and concentrations.
Seedling numbers were doubled after thirty days in the second colchicine concentration from
10.0 after twelve days to 22.3 after thirty days, respectively. In colchicine concentration three
average seedling numbers were decreased from 60.0 to 50.7 after thirty days. Lowest number
in seedling originated from 50 seeds was obtained after the first concentration in colchicine.
This observation in contrast with the results found in the second experiment which include
colchicine in concentration one had the best germination percentages in all studied regents
and concentrations. The explanation of such observation is root emergence from seeds at early
germination stages could be not affected by mortality effect of colchicine treatments, while in
later germination stages abnormalities in root development affected in root shape as shown
before, and shoot emergence on soil surface take more time if the root abnormalities not big
enough to kill the plant. The results are in a harmony with those obtained by (Muntzing and
Runquist, 1939). Who reported that seeds treated with colchicine had a more or less reduced
germination, and many of the seedlings obtained presented the characteristic colchicine
abnormalities.

Table (2): Means of germination percentage for three different genotypes (C790 — 68
H26, C92 and C39) after polyploidy freatment

8-hydroxy quinoline Para-dichlorobenzend Colchicine
Genotype Cont.] I | I | INl |[Cont| I | W | T {Cont.] 1 | W | Mean
C790—68H26 | 1533 | 6.10 ) 18.13) 860 | 13.3] 40 [ 200 | 17.1 1 144 {240 [ 300 [ 23.3 [ 16.19
Co2 10.0 |1 400 1125 [ 28.0 11372221190 | 263 | 13.7 [313 [ 353 | 642 | 26.35
C39 70.8 1929 (333|704 684485 ) 68.0 | 61.9 | 71.3 80.2 | 80.0 94.2 | 70.0
L.S.D.G=1.373

Table (3): Germination percentage of (C39) after treatments for four periods (six days

intervals)
Treatment 8-hydroxy quinoline Para-dichlorobenzene Colchicine
Period Cont. | I H | I |Cont. | 1 Il ] HI [Cont, | ¥ | m

Period 1 733 [ 145 | 145|289 | 713 { 300 | 289 | 244 | 774 | 41.1 | 433 | 41.0
Period 2 56 | 178 1189 | 311 | 45 | 189 55 | 55 | 46 | 200|267 ] 278
Period 3 - 100 | 199 | 8.9 - 31.0 ) 21.1 | 144 - 100 ] 78 | 6.7
Period 4 - 66 | 7.8 | 22 - 67 | 67 | 68 - L1 | 55 | 11

Total 789 | 489 | 61.1 | 71.1 | 758 | 86.6 | 62.2 ; 51.1 | 820 | 72.2 | 83.3 | 76.6
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Table (4): Means of germination percentages of (C39) after treatments

chntm tion
& Cont. I 11 I Mean

Treatment_\ _ 3
Oxy 78.9a 48.9¢ 61.07abc 71.07abc 64.98a
Para 75.8a 86.63a 62.2abc 51.07bc 68.93a
Colch 82.0a 72.2abe 83.33a 76.63ab 78.54a

Table (5): Average seedling number /50 seeds germinated after treatments at 12 & 30
days

Para-dichlorobenzene Colchicine

8-hydroxy quinoline
I Cont. 1 Il 111

Period
Cont. 1 i1 III Cont. I I1

03.7 WD ZLF 1T I B
3630088 76.7 21.7 23 507

12days 633 405 60.2 1.3 100 60.0

30days 85.0 557 753 870 813 650

(v, T (3

C e e R I R R e e
Figure (1): Effect of (a) 8-Hydroxyquinoline, (b) para-dicholorobenzene

and ( ¢) colchicine treatment on root emergence.
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Figure (2): Seedling numbers originated from 50 seed after twelve days from
planting in polyploidy treatments.
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