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ABSTRACT 
 

Two methods of application were used to study the effects of colchicine on seed 
germination, seedling development and chromosome doubling in lemon [Citrus limon (Linn.) 
Burm. f.] Method I, seeds with and without seed coat were soaked in colchicine solution at 
different concentrations i.e., 0% (control), 0.5%, 1.0%, 1.5% and 2.0% for 36 hours. Seed 
germination percentage, LD50, growth, stomata size and density, number of oil glands, chlorophyll 
content and chromosome counting were determined. Results showed that seed with seed coat and 
soaked in all concentrations of colchicine control could not germinated, while seed without seed 
coat could germinated in all colchicine concentrations. Germination percentage, seedling height, 
length and width of leave and number of leaf per plant of control treatment were very high 
compared to all colchicine-treated concentrations. LD50 at 50 days of treatment was between 0.5-
1.88% colchicine concentration. Chlorophyll content of plant regenerated from seed treated 
colchicine at 1.0% and 2.0% was higher than other treatments but not significantly difference, 
while all colchicine-treated concentration could not induced chromosome doubling in lemon 
seedling. Method II, after germination for 8 months active growing shoot tips were treated with 0, 
0.5, 1.0, 1.5 and 2.0% colchicine solution for 24 hours, data recording was done as previously 
described. It was found that new growing shoot tip (percentage), the length, leaf width/length and 
number of leave of control treatment were the highest. LD50 of colchicine concentration at 30 
days was between 0.38-0.94%. Result from chromosome counting, only 1 individual plant of 
1.0% and 2.0% colchicine-treated concentration were successful to induce chromosome doubling. 
However both of them are mixoploid. Chromosome number of a plant at 1.0% colchicine 
concentration confirmed the diploid (2n=2x=18), triploid (2n=3x=27) and tetraploid (2n=4x=36). 
While another plant at 2.0% colchicine concentration, diploid and tetraploid cells were observed.  


