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EFFECTS OF ANTIMITOTIC AGENTS ON
HAPLOID PLANT PRODUCTION FROM
UNPOLLINATED OVULES OF SUGAR
BEET (Beta vulgaris L.)

S. Gürel1, E. Gürel2, Z. Kaya3, M. Erdal1, E. Güler1

Sugar Institute, Department of Plant Breeding, 06790 Etimesgut, Ankara, Turkey1

Abant Izzet Baysal University, Department of Biology, 14280 Bolu, Turkey2

Middle East Technical University, Department of Biology, 06110 Ankara, Turkey3

ABSTRACT
The effects of antimicrotubule agents on haploid embryo formation from unpollinat-
ed ovules of sugar beet (Beta vulgaris L.) were investigated. The antimitotic agent
colchicine (at 100 and 150 mg/l) and trifluralin (at 5.0 mg/l) increased the frequency
of haploid embryo formation whereas pronamide (at 76.9 and 128.2 mg/l) and triflu-
ralin (at 3.4 mg/l) decreased. Ovules that were non-treated with antimicrotuble agents
(i.e., ovules of the control treatment) produced higher percentages of haploid embry-
os (4.25 %) when compared to the pronamide and trifluralin at 3.4 mg/l concentra-
tion. Toxic effects of these agents on embryo formation from ovules were evident. A
significant genotypic variation among the lines used was observed. The line M4 pro-
duced the highest yield with a mean of 14.71% haploid embryo production while the
line M2 producing no embryos at all.
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TABLE 1

Main characteristic of sugar beet (Beta vulgaris L.) breeding lines used

Lines Main Characteristics

M1 Diploid monogerm, medium root yield, medium sugar yield 

M2 Diploid monogerm, medium root yield, high sugar yield 

M3 Diploid monogerm, high root yield, medium sugar yield 

M4 Diploid monogerm, medium root yield, medium sugar yield 

M5 Diploid monogerm, medium root yield, medium sugar yield 

E107 Diploid monogerm, high root yield, high sugar yield 

E113 Diploid monogerm, medium root yield, high sugar yield 
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TABLE 2

Analysis of variance of haploid embryo production from unpollinated ovules of six sugar
beet breeding lines (M1, M2, M3, M4, M5, E107 and E113) treated with three antimi-
totic agents (colchicine, trifluralin or pronamide)
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Source of Variation D.F. Sum of Squares Mean Square F Value 

Replication 2 461,775 230,887 13,7776** 

Treatment (A) 6 348,070 58,012 3,4617* 

Error 12 201,099 16,758 - 

Genotype (B) 6 3347,315 557,886 12,3101** 

A X B 36 2412,105 67,003 1,4785 

Error 84 3806,820 45,319 - 
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TABLE 3

Effects of different breeding lines and concentrations of different antimitotic agents on
% haploid plant production from unpollinated ovules sugar beet

 Antimitotic Agents (mg/l) 

  Colchicine Trifluralin Pronamide  

Lines Control 50 100 3.4 5.0 76.9 128.2 Means

M1 4.8 0.0 0.0 0.0 0.0 0.0 0.0 0.68 b

M2 0.0 0.0 0.0 0.0 2.6 0.0 0.0 0.37 b

M3 8.9 3.0 0.0 0.0 0.0 0.0 0.0 1.70 b

M4 5.2 23.6 30.9 6.7 18.2 7.4 11.1 14.71 a

M5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 b

E107 6.9 0.0 0.0 0.0 14.1 0.0 8.3 4.21 b

E113 5.3 5.0 7.4 6.7 0.0 0.0 2.2 3.81 b

Means 4.45 ab 4.51 ab 5.48 a 1.91 bc 4.98 a 1.06 c 3.10 abc
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