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Effects of Polyamines on Flowering in Lemna gibba G3
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(Department of Biology, Sogang University, Seoul)

ABSTRACT

The flowering in Lemna gibba G3, a long-day plant, was promoted under continuous light by
agmatine, putrescine, spermidine and spermine present in the culture medium. Methylglyoxal-bis
(guanylhydrazone) (MGBG) and cyclohexylamine (CHA), inhibitors of polyamine biosynthesis, were
found to suppress the flowering in the plants. The vegetative growth rate was kept constant while
the flowering was being promoted by the polyamines, and the inhibitors with depressive effect
on flowering showed stimulatory effect on vegetative growth. The pattern of vegetative growth
during floral promotion or depression was an indication that the promotive action of the polyamines
and the suppressive effect of the inhibitors may be outcome of their possible involvement specifica-
lly in the flowering process rather than in broad spectrum of growth of L. gibba G3. The degree
of promotive action of spermdine and spermine could not be altered (or lessened) by simultaneous
application of their inhibitors to the medium. This phenomenon indicates that the flowering process
in L. gibba G3 may largely be dependent to the status of endogenous spermidine and spermine.
Endogenous level of spermidine in florally induced Lemna, was found to rapidly increase. In 24
h of floral induction, the content reached at the level 2 times higher than that in non-induced
plants. The elevated level of spermidine provides an additional, though premature, evidence suppo-
rting the postulation that endogenous polyamine status might play an important role in the very
early stage of floral induction in L. gibba G3.
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Fig. 1. Effect of exogenous polyamines on flowering and frond proliferation of Lemna gibba G3 grown under continuous
light. Each polyamine was added to the medium atl the beginning of the cultures. FL% (flowering percentage) and
TF (total frond number) were analyzed at Day 11. Values plotted are means of six duplicate experiments. A, agmatine;
B, putrescine; C, seprmidine; D, spermine.
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Fig. 2. Effect of MGBG on [lowering and frond prolifera-
tion of L. gibba G3 grown under continuous light. The
inhibitor was added to the medium at the beginning of
the cultures. FL% and TF were analyzed at Day 11. Va-
lues plotted are means of six duplicate experiments.
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Fig. 3. Effect of CHA on flowering and frond prolifera-
tion of L. gibba G3 grown under continuous light. The
inhibitor was added to the medium at the beginning of
the cultures. FL% and TF were analyzed at Day 11. Va-
lues plotted are means of six duplicate experiments.
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Fig. 4. Effect of polyamine synthesis inhibitors on flowe-
ring in L. gibba G3 by exogenous polyamines. Agmatine
(5X107°M), pulrescine (10 'M), spermidine (5X107°
M), spermine (10 M), MGBG (510 *M) and CHA (5
%107 M) were added to the medium at the beginning
of the cultures kept under continuous light. FL% was
analyzed at Day 11. Data represent means of six duplicate
experiments.
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Fig. 5. Agmatine and spermidine titers in induced and
non-induced fronds of L. gibba G3. Continuous light of
56 hours was given for floral induction and two cycles
of 16 h-dark, 8 h-light were given to the plants for non-
induced state. Values plotted are means of three dupli-
cale experiments. Symbols: Agmatine in induced (l- ®)
and non-induced (O—U) lronds; Spermidine in induced
(®@-®) and non-induced (O—()) fronds. The har on lop
of the graph represents dark (mR) and light (C1) periods.

Warel =2)ef) 98, polyamine 53] spermidine ) sper-
mine: 7HEHFEe Heid AN Fog A€ @
= Zlem FotElch Polyamine vhARe}: /M 3}zhdwte]
HelAdE oS AE] w7 flEAde ARl A
@ ejr}= arginine decarboxylase, ornithine decarboxylase
2l s-adenosylmethionine decarboxylase S+ zr-& polya-
mine AL Zos E45e] LAHEET S
dart gich
24 2

FLA B Lemna gibba G392 MEF=3}3 el 3lei4]
polyamines] ##14L Zalslglch o] A8 3= o
% 3alo 4] agmatine, putrescine, spermidine % sper-
minee| 2fs] ZAEglen olFe] AW FAHAAEAL
methylglyoxal-bis(guanylhydrazone)MGBG)#} cyclohexy-
lamine(CHA)*| 2}e} 4 «<a=¢lcl. Polyamines <32k
FEe 7o dAd FELE fAFEA MEE £304
Flom, AAZFAA Ai AFAE 288 FFALES
271 FurEkgich ol ek FAE o] EHEY A&
Ee gyl A4Ee JutEql £3l m o A E o
23t Zlo] ohz} AddHez Etael] 2ot Gl

|ghe 355 S9R6 ok wokdel A71E spermi-

e

rl

o o

7

Kim & Maeng: Polyamine Effects on Lemna gibba Flowering 407

dine & spermined] HEEFx F o afefelel] o]F9
S EAe ielsl Aol A9 YWY FEoz
vebidth o]RE, # Rl FHFH F Ahfe] F4H sper-
midines} spermine ] 7 &l et vl s} RN el
Zog Bo) L gibbe G398 7HEFEagde] A elA]
== spermidine® sperminec] =A 2E=5lz gl

%
x|

H o

Aoz getdch g, AFFEAAC] Azl FxiA
o8 ZE7igt AUy spermidine FFeke AFH7E xR
e Hfol lsho] 24A]7ibell F 2e8] o] mEs
gzt o] F % Al spermidinedfe] FAS) Z71E AbAL

Al el polyamines] A4 o oz WHalrl L gibba G32
HEF=z7]FgA0Y of$ Fod 9L sz 9L A
-3

olzhe 7idlg shials) shotel ofvld FAZ &

F otk
g2 a2& d

Apelbaum, A, Z.N. Canellakis, P.B. Applewhite, R. Kaur-Sa-
whney and AW. Galston. 1988. Binding of spermidine
to a unique protein in thin-layer tabacco tissue culture.
Plant Physiol. 88: 996-998,

Bendeck de cantd, L. and R. Kandeler. 1989, Significance
of polyamines for flowering in Spirodela punctata. Plant
Cell Physiol. 30: 455-458.

Batchelor, KW, RA. Smith and N.S. Watson. 1986. Dicyclo-
hexylamine is not an inhibitor of spermidine synthase.
Biochem. ] 223: 307-308.

Cleland, C.F. and W.R. Briggs. 1967. Flowering responses
of the long-day plant Lemna gibba G3. Plant Physiol.
42:1553-1561.

Dai, YR. and J. Wang. 1987. Relation of polyamine titer to
photoperiodic induction of flowering in Pharbitis nil
Plant Sci. 51: 135-138.

Evans, P.T. and RL. Malmberg. 1989. Do polyamines have
roles in plant development ?. Ann. Rev. Plant Physiol.
Plant Mol. Bigl. 40: 235-269.

Flores, HE. and AW. Galston. 1982, Analysis of polyamines
in higher plants by high performance liquid chromatog-
raphy. Plant Physiol. 69: T01-706.

Galston, AW. and R. Kaur-Sawhney. 1987. Polyamines as
endogenous regulators. In, Plant Hormones and their
Role in Plant Growth and Development, P.J. Davies
(ed.). Martinus Nijhoff Publ, Dordrecht. pp. 280-285.

Galston, AW. and R. Kaur-Sawhney. 1990, Polyamines in
plant physiology. Plant Physiol. 94: 406-410.

Hamasaki, N. and AW. Galston. 1990. The polyamines of
Xanthium strumarium and their possible relation to flo-
ral initiation. Photockem. Photobiol. 52: 181-186.

Kaur-Sawhney, R., AF. Tiburcio and AW. Galston. 1988.
Spermidine and flower- bud differentiation in thin-layer



408 Korean J. Bot.

explants of tabacco. Planta. 173: 282-284.

Redmond, JW. and A. Tseng. 1979. High pressure liquid
chromatgraphic determination of putrescine, cadaverine,
spermidine and spermine. J. Chromatography. 170: 479-
481.

Sindhu, RK. and -5.5. Cohen. 1984. Propylamine transferases
in Chinese cabbage leaves. Plant Physiol 74: 645-649.

Slocum, R.D., R. Kaur-Sawhney and A.W. Galston. 1984. The
physiology and biochemistry of polyamines'in plants.
Arch. Bioch. Biophys. 235: 283-303.

Smith, M.A. and P.J. Davies. 1985. Separation and quantita-

Vol. 35, No. 4

tion of polyamines in plant tissue by high performance
liquid chromatography} of their dansyl derivatives. Plant
Physiol. 78: 88-91.

Smith, T.A. 1985. Polyamines. Ann. Rev. Plani Physiol. 36:
117-143.

Tsao, TH. and L.M. Yin. 1985. Effects ol polyamines (PA)
and their biosynthesizing inhibitor MGBG on flowering
of Lemna paucicostata 6746. Abstracts 12th Intern. Conf.
Plant Growth Substances, Heidelberg, F. R. G., 130 p.

(1892. 10. 19 #%)



