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ABSTRACT: The study aimed to investigate the characteristics of the diploid and tetraploid
Indigofera tinctoria L. which were induced by colchicine. Their growth rates and morphological
traits were compared before the production from their planting plots would be evaluated in the future.
Regarding the growth rates of both the diploids and tetraploids investigated from many features,
it was found that the teraploids, on statistical basis, significantly had higher growth rates in terms
of having more leaflets and branches than those of the diploids. However, in terms of their height,
circumferences, and number of nodes, both the tetraploids and diploids did not have significant
different growth rates at statistical level. Nevertheless, there was a tendency that the growth rates
of the tetraploids were higher than those of the diploids in every aspect. When comparing the
seventeen-weeks old Indigofera tinctoria L. diploids with the tetraploid Indigofera tinctoria L.,
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it was found that their heights, circumferences, node numbers, branch numbers, leaflet numbers per
one compound leaf were not statistically different from each other. The numbers of their compound
leaves significantly differed from each other at the statistical level, though. That is the diploids had
more compound leaves than those of the tetraploids. In the meantime, the tetraploids’ leaflets were
wider and their leaflet index was significantly higher than those of the diploids at statistical level
although their leaf lengths were not statistically different. In addition, the tetraploids tended to have
more compound leaf weight, leaflet weight, leaflet area, and leaflet weight/leaflet area than those

of the diploids.

Keywords: Indigo, /ndigofera tinctoria L., tetraploid, diploid, growth rate
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Table 1 Plant height (mean+SE) between Indligofera tinctoria L. diploid and tetraploid plant at 5-15 weeks

Age of plant Plant height t-test
(wk) (cm)
Diploid Tetraploid
5 10.34 +£1.20 8.02+0.74 ns
7 28.11+2.11 29.43 +2.04 ns
9 46.30 £ 1.60 48.18 £ 2.37 ns
1" 59.66 * 1.62 58.65 + 2.65 ns
13 66.82 + 2.02 68.20 + 2.93 ns
15 80.01 +1.84 76.18 +2.42 ns

*, ** Represents significant at the P = 0.05 level and P = 0.01 level, respectively

ns not significant df =19

Table 2 Plant circumference (mean+SE) between Indigofera tinctoria L. diploid and tetraploid plant

at 5-15 weeks

Age of plant Plant circumference t-test
(wk) (cm)
Diploid Tetraploid
5 0.69 + 0.04 0.62 +0.04 ns
7 1.42 +0.07 1.50 + 0.05 ns
9 1.84 £0.07 2.19 £ 0.06 *
11 2.25+0.05 257 +£0.07 >
13 2.77 £0.05 2.88 +0.07 ns
15 3.07 £ 0.06 3.11 £ 0.09 ns

*, ** Represents significant at the P = 0.05 level and P = 0.01 level, respectively
ns not significant df =19

Table 3 Numbers of branching/plant (mean+SE) between Indigofera tinctoria L. diploid and tetraploid

plant at 5-15 weeks

Age of plant Numbers of branching/plant t-test
(wk) (branches)
Diploid Tetraploid

5 2.75+£0.29 1.75+£0.27 *

7 5.55 + 0.64 3.565+0.51 *

9 5.65 £ 0.52 3.65+0.55 *
11 290+ 0.24 5.90 £ 0.62 *
13 3.25+0.35 6.70 £ 0.58 *
15 410+0.38 7.50 £ 0.71 **

*, ** Represents significant at the P = 0.05 level and P = 0.01 level, respectively
ns not significant df =19
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Table 4 Number of compound leaf/plant (mean+SE) between Indigofera tinctoria L. diploid and

tetraploid plant at 5-15 weeks

Age of plant Number of compound leaf/plant t-test
(wk) Diploid Tetraploid
5 37.50 +5.36 17.95+£2.16 *
7 79.60 + 12.18 55.35+5.73 ns
9 148.00 + 10.88 112.40 £ 9.90 *
11 84.00 £ 7.19 185.00 + 10.58 *
13 157.35 + 14.01 259.55 + 20.55 >
15 450.90 + 23.53 410.05 + 16.95 ns

*, ** Represents significant at the P = 0.05 level and P = 0.01 level, respectively

ns not significant df =19
ARTINTLAZ LA LTAIRIAUATINE NS
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Table 5 Growth rate (mean+SE) of plant characteristics between Indigofera tinctoria L. diploid and

tetraploid plant at 12 weeks

Growth rate Growth rate of plant characteristics t-test
(%)
Diploid Tetraploid
Growth rate of height plant 13.45 + 2.31 1511 +£1.76 ns
Growth rate of circumference 557 £ 0.61 6.71 £ 0.56 ns
Growth rate of node 1.61+0.41 2.91+0.56 ns
Growth rate of leaf number 12.81 +3.65 29.27 + 4.59 *
Growth rate of branch number 0.85+0.38 6.46 + 0.95 **

*, ** Represents significant at the P = 0.05
ns not significant df =19

level and P = 0.01 level, respectively
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Table 6 Morphological characteristic of Indigofera tinctoria L. between diploid and tetraploid plant

at 17 weeks
Characteristic of Morphological characteristic t-test

Indigofera tinctoria L. Diploid Tetraploid
Plant heights (cm) 93.53+1.93 88.19+2.14 ns
Plant circumference (cm) 3.44 + 0.06 3.58 +0.08 ns
Number of node/plant 20.50+0.77 20.00 £ 0.77 ns
Numbers of branching/plant 12.55 + 0.37 13.50 + 0.47 ns
Numbers of compound leaves/plant 696.45 + 27.86 488.75 + 21.25 *
Numbers of leaflets/a compound leaf 11.25+0.29 10.80 £ 0.17 ns
Width of a leaflet(cm) 1.11+0.03 1.36 £ 0.03 o
Length of a leaflet(cm) 1.95+0.05 2.06 + 0.04 ns
Leaf index 1.76 £ 0.03 1.52 £0.04 *
Fresh weight of a compound leaf (g) 0.34 +£0.02 0.51+£0.02 *
Fresh weight of a leaflet (g) 0.030 £ 0.002 0.048 + 0.002 o

*, ** Represents significant at the P = 0.05 level and P = 0.01 level, respectively
ns not significant df =19

Figure 1 Plant characteristic of Indigofera tinctoria L. between diploid plant (left) and tetraploid plant
(right) at 12 weeks

e
)2 'a

Figure 2 The 4th compound leaf characteristic of Indigofera tinctoria L. from apex of plant between

diploid plant (left) and tetraploid plant (right)
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