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Effects of Polyamines on Adventitious Shoot Regeneration
from Populus Leaf Segments
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ABSTRACT

Effects of polyamines and their biosynthetic inhibitors on adventitions shoot regeneration of
Populus leaf segments were investigaled. Polyamine inhibitors such as difluoromethyl arginine
(DFMA), diflucromethyl ornithine (DFMO), and dicyclohexylamine (DCHA) decreased the fresh
weight of cultured leaf segment and the rate of adventitious shoot regeneration. The inhibitory
effects of DCHA were stronger than any other oplyamine inhibitors, and the rest were in the
order of DFMO and DFMA. The inhibitory effects of these inhibitors were lessened or disappeared
by the addition of polyamines, among which spermidine was the highest in its effect. Therefore,
it is suggested that the spermidine may be related to the adventitious shoot regeneration of Populus

leaf segments.
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®ing- 7 vkl 9] zheg sl 7o = el ¢} (Paterson
and Rost, 1981; Lee-Stadelmann ef o, 1989). =3} au-
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o} wha Aol Felste] Ax el Z3(Torrigiani ef al.,
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Polyamine A%+ 2] =H &4 arginine decarboxylase
(ADC) ¢} omithine decarboxylase (ODC) =2 <&l# 9l
v, diamine oxidase (DAQ)2} polyamine oxidase (PAQ)
of] £)g}ed pyrroline® H;0, Z28]¥ ammonium °©]LS 2
23] = cH(Smith, 1985; Hashimoto ef al, 1990).

Polyamined] A3Ad-g A5k E&dE difluorome-
thyl arginine (DFMA), difluoromethyl ornithine (DFMO),
dicyclohexylamine (DCHA), 2|3 methylglyoxal bis-
guanylhydrazone (MGBG) Z°| ¢lt}. DFMA4 DFMO=
z+2} arginine decarboxylase$} ornithine decarboxylase <)
wl7ted oA EFAol™ (Smith, 1985 Tiburico et al,
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A oz A2 g4 9lch(Kaur-Sawney eof al, 1985;
Evans and Malmberg, 1989). o]& o4 232 polya-
mine] A8H 7w P4 AEE gled Ao R
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Fig. 1. Effects of 1 mM polyamine inhibitors on fresh
weight during adventitious shoot regeneration as an fun-
ction of culture time.

O-C, control; @-@®, DFMA; a-A, DFMO; a-—a,
DCHA.
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Table 1. Effects of 0.5 mM DFMA, DFMO and DCHA on adventitious shoot regeneration from Populus leal segments

Days after culture

Treatment

13 14 15 16 17 18 19 20 21 22 23
Adventitious shot regeneration(%)
Control 2 9 26 40 18 3
DFMA 2 8 21 33 15 4 2 1
DFMO 3 8 14 24 16 8 ) 3
DCHA 3 9 12 20 16 10 3

The total numbers of cultured segments were 200 at each experiment. The hormone composition of woody plant culture
medium was 0.2 mg/ BA and 0.01 mg/l NAA. The table shows the results of representative experiment that was repeated

on two other occasions with similar results.

Table 2. Effects of 1 mM DFMA, DFMO and DCHA on adventitious shoot regeneration from Populus leaf segments

Days after culture

Treatment

13 14 15 16 17 18 19 20 21 22 23 24
Adventitious shot regeneration(%)
Control 2 9 26 40 18 3
DFMA 1 3 13 29 13 11 7
DFMO 3 5 9 22 16 5 4 2
DCHA 3 6 11 18 10 5 3 2

The total numbers of segments were 200 at each experiment. The hormone composition of woody plant culture medium
was 0.2 mg/l BA and 0.01 mg/l NAA. The table shows the results of representative experiment that was repeated on two

other occasions with similar results.
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Table 3. Effects of DFMA and polyamines on adventitious shoot regeneration from Populus leaf segments

Days after culture

Treatment 13 " 15 16 17 18 9 20 21
Adventitious shot regeneration(%)
Control 2 9 26 40 18 3
05 mM DFMA 2 8 21 33 15 4 2 1
1mM DFMA 1 3 13 29 13 11 7
1mM DFMA+0.1 mM putrescine 1 6 9 32 17 4 3 1
1mM DFMA+0.5mM puirescine 3 8 22 36 14 5 3
1mM DFMA+0.1mM spermidine 2 8 20 39 16 4 4
1mM DFMA+0.5mM spermidine 5 19 44 24 6

The total numbers of segments were 200 at each experiment. The hormone composition of woody plant culture medium
was 0.2 mg/l BA and 001 mg/! NAA. The table shows the results of representative experiment that was repeated on two

other occasions with similar results.

Table 4. Effects of DFMO and polyamines on adventitious shoot regeneration from Populus leaf segments

Days after culture

Treatment

13 14 156 16 17 18 19 20 21 22
Adventitious shot regeneration(%)
Control 2 9 26 40 18 3
0.5 mM DFMO 3 8 14 24 16 8 6 3
1 mM DFMO 3 5 9 22 16 5 4 2
1mM DFMO-+0.1 mM putrescine 2 7 13 25 18 7 3 1
1mM DFMO-+0.5mM putrescine 3 6 16 34 18 6 2
1mM DFMO+0.1 mM spermidine 6 11 21 26 12 7 4
1mM DFMO+05mM spermidine 7 16 26 34 12 4

The total numbers of segments were 200 at each experiment. The hormone composition of woody plant culture medium
was 0.2 mg/l BA and 0.01 mg/l NAA. The table shows the results of representative experiment that was repeated on two

other occasions with similar resuits.
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Table 5. Effects of DCHA and polyamines on adventitious shoot regeneration from Populus leaf segments

Days after culture

16 17 18 19 20 21 22 23 24

Adventitious shot regeneration(%)

3 8 12 20 16 10 3
3 6 11 18 10

Treatment 3 i 5
Control 2 9 26 40 18 3
0.5 mM DCHA
1mM DCHA
1mM DCHA+0.1mM putrescine
1mM DCHA+0.5mM putrescine 1

1mM DCHA+0.1mM spermidine 2 8 17
1mM DCHA+0.5mM spermidine 3 7 21

5
5 6 12 21 12 8 2
3 9 12 19 13 8 3

27 14 9 3
30 21 12 3

The total numbers of segments were 200 at each experiment. The hormone composition of woody plant culture medium
was 0.2 mg// BA and 0.01 mg/l NAA, The table shows the results of representative experiment that was repeated on two

other occasions with similar results.
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