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This study was carried out to investigate the action of phytohormones which influence the adventi-
tious root formation of calli originating from the leaves of Persicaria perfoliata. The optimal medium
condition for callus formation was #-strength MS, 1% sucrose, and 4.5 uM 2,4-D. In order to determine
which phytohormones had an effect on the adventitious root formation, the calluses were cultured in
various media with different kinds of phytohormones. As a result, the medium with GAs or IAA was
shown to induce root formation. To deeply investigate the effects of GAs and IAA, calli were cultured
in 0.1, 1, and 10 mg/I levels of phytohormones. Numbers of roots formed per callus were 10.9, 14.2,
22,6 in GAs, 5.8, 3.9, 1.1 in IAA, respectively. Therefore, the higher GAs or the lower IAA concen-
tration, the more roots formed. To confirm this role of GA; we tested with inhibitors PBZ and NPA.
GA; with PBZ resulted in reduction by 52.4~69.4% compared to GAj; alone. In contrast, GAs with
NPA resulted in an increase by -8~45.6% compared to GAs alone in root formation. Also, results were
determined on the effect of GA3 with other phytohormones on root formation. Kinetin, 2iP and ABA
with GAs had a negative effect, but IAA with GA; showed a similar result to GAs alone. From these
results we infer GA plays a key role and auxin has subsidiary activity on adventitious root formation.
This is the first report that indicates GAs promotes adventitious root formation from calli in P.

perfoliata.
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Table 1. Frequencies of the callus formation cultured with different strengths of MS medium and sucrose concentrations in Persicaria

perfoliata
Frequency of callus formation (%)
MS Sucrose 1%
Sucrose 1% Sucrose 3% Sucrose 5% 1/2MS MS 2MS
24-D 60.00 33.34 20.00 100.00 80.00 60.00

*45 nM 2,4-D was added to the each medium.
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Fig. 1. Effect of phytohormones on indirect adventitious root
formation of Persicaria perfoliata. AR: Adventitious roots,
NS: not significant. Error bars indicate standard error
of the mean. GA; indicate a statistical difference (p<0.05
by a Duncan’s Multiple Range Test.)
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Fig. 2. Effect of GA; and IAA on the average number and the length of the adventitious roots induced from the calli according
to the concentrations. Upper: GA; and IAA showing different correlation on the numbers of roots. 1, 10mg/1 GA; and 0.1,
10 mg/1 TAA indicate a statistical difference (p<0.05). Lower: GA and IAA showing similar correlation on the length of
roots. Each of the IAA concentration groups indicate a statistical difference (p<0.05). But, all of the GA; concentration groups
are not a statistical difference. Statistical tests were calculated by a Duncan’s Multiple Range Test. Error bars indicate standard

error of the mean.
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Fig. 3. Inhibitory or enhanced activities of NPA and PBZ on the adventitious root formation. Abbreviations <None: hormone-free
medium, N1~100: 1~100 pM NPA, P1~100: 1~100 uM PBZ, G: 1 uM GA;, I: 1 yM [AA> (A) effect of inhibitors with 1
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Fig. 4. Relationship among phytohormones interacting with GA;
on the adventitous root formation. 10 mg/1 GA3 was
added to the each phytohormone containing medium ex-
cept none. Two groups of phytohormones were sepa-
rated by Duncan Multiple Range Test. One group in-
dicated GAs, GAs (Dark) and IAA, the other 2.4-D, 2iP,
Kinetin, ABA.
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