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A Tetraploid Induction in Hypericum patulum Thunberg
by Colchicine Soaking Treatment
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Abstract - This study aimed to get the basic data on the breeding of good varieties in Hypericum patulum Thunberg. The
optimum materials, concentration and soaking time were examined to identify the effective approach to induce tetraploid
plant by colchicine treatment to cultivate the varieties. For the seed germination rate of seed by colchicine treatment, the
higher colchicine concentration was and the longer soaking time was, the more the germination rate decreased. While
individuals were germinated in 16 test groups except control group (no treatment group), all the plants were diploid and no
tetraploid was induced. For the plant regeneration rate by colchicine treatment on the explant of Hypericum patulum
Thunberg that was under in vitro culture, the higher the colchicine concentration increased, the ress the regeneration rate.
While total 147 individuals were regenerated in all treatment, when the explant was soaking treatment in more than 0.05%
for over 6 hours, tetraploid could be obtained. In the soaking treatment of 0.05% for over 6 hours, tetraploid could be
obtained. In particular, for the soaking treatment in 0.05% for 12 hours, 8 tetraploids were induced, which was about 47.1%
of the number of plant regenerated. In accordance with the observation on doubling of DNA contents in leaf in order to
identify polyploidy, the peak DNA content of G1 phase was 94.5 for diploid and 192.5 for tetraploid. It confirmed doubling
of DNA content. Furthermore, the number of chloroplasts per guard cell depending on polyploid was around 10 in diploid
and 17 to 19 in tetraploid, which were around 1.7 to 1.9 times as much as diploid.
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Table 1. Effect of seed soaking treatment in colchicine on the seed germination and chromosome doubling in Hypericum
patulum Thunberg

Conc.(%) Soaking time(hrs) No. of seeds treated ~ No. of seeds germinated % of germination ~ No. of tetraploids

Control 150 95 63.3a" -
0.01 150 62 41.3b -
0.05 ) 150 53 35.3bc -
0.1 150 43 28.7bcd -
0.5 150 21 14.0efg -
0.01 150 54 36.0bc -
0.05 3 150 38 25.3cde -
0.1 150 24 16.0def -
0.5 150 12 8.0fg -
0.01 150 53 35.3bc -
0.05 6 150 17 11.3fg -
0.1 150 11 7.3fg -
0.5 150 1 7.3fg -
0.01 150 38 25.3cde -
0.05 i’ 150 8 5.3fg -
0.1 150 7 4.7fg -
0.5 150 1 0.7g -

“Mean separation within columns by Duncan's multiple range test (p=0.05).

Table 2. Effect of colchicine soaking concentration and its soaking time for Hypericum patulum Thunberg. on
chromosome doubling of in vitro explants and plant regeneration

Conc.(%) Soaking time(hrs) No. of explants treated No. of explants regenerated % of regeneration No. of tetraploids

0.01 45 18 40.0b” 0
0.05 1 45 18 40.0b 0
0.1 45 15 33.3bcd 0
0.01 45 14 31.3bcd 0
0.05 6 45 16 35.6bcd 4
0.1 45 13 28.9cd 1
0.01 45 24 53.3a 1
0.05 12 45 17 37.8bc 8
0.1 45 12 26.7d 2

“Mean separation within columns by Duncan's multiple range test (p=0.05).
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Fig. 1. Comparison of morphologic characteristics in
diploid and tetraploid of Hypericum patulum Thunberg
cultured in vitro.
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Fig. 2. Comparison of DNA contents in diploid and
tetraploid of Hypericum patulum Thunberg Flow histo-
grams showing DNA measurements of nuclei from leaves.
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Fig. 3. Comparison between the number of chloroplasts
per guard cell in diploid(A) and tetraploid(B) of Hypericum
patulum Thunberg. (x100)
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