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Introduction

Hippeastrum is the bulb plant that originated in the tropic. It is an ever-
green plant and it is said to have no growth periodicity under proper climatic
conditions. There is no real dormant period in the growth and developmental
cycle of Hippeastrum [REES 1972; OKUBO 1992, 1993]. Low temperature trcatment
is not nccessary for further scape elongation growth and flowering in high tem-
peraturc. Flower initiation alternates with leaf formation without any interrup-
tion in growth throught the year under high temperatures and sufficient mois-
ture. Therefore, tactors controlling induction of bulb formation and development
of flowers in Hippeastrum are not well known. Temperature is probably the most
important factor for bulb development rate, and flower buds are initiated at re-
gular intervals {DOORDUIN 1990; DOORDUIN, VERKERKE 2002; DIRO, OGATA 1997]. A
maturc bulb of Hippeastrum can be > 30 cm in circumferences and the bulb has
a sympodial branching system. At flower formation, a lateral growing point is
formed on the side of the apex. It develops four leaves and a multiflowered in-
florescence. The flowering process in Hippeastrum and terminology have becn
described by Okuso [1993]. Flower formation is generally autonomous and inde-
pendent from most factors that control flowering in many geophytes [OKuBo
1993]. Hippeastrum is used for plant forcing and as a cut flowers. The number of
floral stalk is dependent on cultivar and bulb size, and the number of flowers per
stalk is four in most cultivars, with the range being two to six, and cultivar-de-
pendent [OKkUBO 1992].

Limited rescarch has been carried out in Hippeastrum on the occurrence of
endogenous plant hormones and the eftect of exogenous plant growth substances
in growth and development [BOsE et al. 1980; OKuBo 1993].

The aim of the present work was to study the role of auxin in Hippeastrum
scape growth.

Material and methods

Bulbs of Hippeastrum X hybr. hort. cv. ‘Red Lion’ with circumfercnce
about 25 ¢m were cultivated in greenhouse at a temperature 19-24°C. Directly
after sprouting the inflorescence bud was removed and replaced by indole-3-
acctic acid (1AA) at a concentration of 0.1% in lanolin paste. In control plants
the removed inflorescence bud after sprouting was replaced by lanolin only.
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Another part of Hippeastrum plants was intact, the inflorescence bud was not
removed. Five plants per treatment were used and experiment was repeated twi-
ce. The length of stalk at different intervals after treatment were measured and
photographed when the scape reached their final length.

Fot. 1.

Results and discussion
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Wplyw 1AA 0,1%, podanego w miejsce usunictego paka kwiatostanowego bez-
posrednio po_ jego wybiciu, na wzrost pedu Hippeastumn; traktowanic wykona-
no 11 stycznia; zdjeCie (po obcigciu wszystkich lidci) 3 lutcgo: na lewo - za-
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IAA 0.1%; indukcja normalnego wzrostu pedu, na prawo — nicnaruszona roshi-
_nﬁ Hippeastrum; naturalny wzrost pedu w obecnosci paka kwiatostanowego
i kwitnienie
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In previous studies it was shown that in the cooled bulbs of narcissus, tu-
lips and hyacinths, the elongation growth of stem can be induced by auxin
(IAA), applied in the place of excised flower buds and after removal of all lcaves
[OP DEN KELDER et al. 1971; HANKS, REES 1977; SANIEWSKI 1981; SANIEWSKI,
DE MUNK 1981; OKUBO et al. 1986]. Thus, auxin is mainly responsible for stem
growth in these bulbous species. It is suggested that in natural conditions the
growth of stem in tulips is controlled by auxin produced in gynoecium and lea-
ves, and transportced basipetally, and interaction of auxin with gibberellins, possi-
bly produced in the stem [SANIEWSKI 1989; SANIEWSKI et al. 2000].

Hormonal control of scape growth in Hippeastrum is unknown. Excision of
inflorescence bud directly after sprouting totally inhibited further scape growth
and its dying (Photo 1). It was showed that indole-3-acetic acid (IAA) at a con-
centration of 0.1% in lanolin paste, applied in the place of removed inflores-
cence bud directly after its sprouting, induced scape growth similarly to intact
plants (Fig. 1, Photo 1). Thus, the growth of Hippeastrum scape, similarly to
other bulbous plants, depends upon the development of flower buds and flowers,
and auxin production in these plant organs. Auxin transported basipetally proba-
bly control in someways biosynthesis of gibberellins in stem and then in interac-
tion with gibberellins are responsible for stem growth. Exogenously applied auxin
can to replace flower buds (flowers) and to control all processes accompanied
with stem growth.
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Fig. 1. Dynamic of scape growth of Hippeastrum induced by 1AA 0.1%,
applied in the place of removed inflorescence bud directly after its
sprouting; treatment made on January 11. No growth of scape after
tEc removal of infloreseence bud and the application of lanolin paste
only in the same way as IAA 0.1%

Rys. 1.  Dynamika wzrostu p¢du kwiatostanowego Hippeastrum indukowanego
przez IAA 0,1%, podanego w miejsce usunigtego paka kwiatostanowe-
go bezpoSrednio po jego wybiciu; traktowanie wykonano 11 stycznia.
Brak wzrostu pgdu po usunigeiu pgka kwiatostanowego i natozeniu
tylko pasty lanolinowej w ten sam sposéb jak IAA 0,1%
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Probably the extension scape growth of Hippeastrum is duc to the elonga-
tion of cell produced during earlier developmental stages, as it was showed in
the case of stem elongation in tulips [GILFORD, REES 1973].

Conclusion

Auxin produced in flower buds (flowers) and transported basipetally is
main responsible factor for the extension growth of scape in Hippeastrum X hybr.
hort.; the inhibition of scape growth of Hippeastrum after excision of flower buds
can be totally restored after application of auxin (indole-3-acetic acid).

References

BOSE TK., JANA B.K., MUKHOPADHYAY T.P. 1980. Effects of growth regulators on
growth and flowering in Hippeastrum hybridum hort. Scientia Hortic. 12: 195-200.

DOORDUIN J.C. 1990. Growth and development of Hippeastrum grown in glasshouses.
Acta Hortic. 266: 123-131.

DOORDUIN J.C., VERKERKE W. 2002. Effects of bulb temperature on development of
Hippeastrum. Acta Hortic. 570: 313-318.

GILFORD J. Mcb., REES A.R. 1973. Growth of the tulip shoot. Scicntia Hortic. 1:
143-156.

HANKS G.R., REES A.R. 1977. Stem elongation in tulip and narcissus: the influence of
floral organs and growth regulators. New Phytol. 78: 579-591.

IJIRO Y., OGATA R. 1997. Effect of ambient temperature on the growth and deve-

lopment of Amaryllis (Hippeastrum hybridum hort.) bulbs. J. Japan. Soc. Hort. Sci.
66: 575-579.

OKUBO H. 1992. Dormancy in bulbous plants. Acta Hortic. 325: 35-41.

OkuBo H. 1993. Hippeastrum (Amaryllis), w: The physiology of flower bulbs. A. Dc
Hertogh And M. Le Nard (red.), Elsevier, Amsterdam, London, Ncw York,
Tokyo: 321-334.

OKUBO H., SHIRAISHI S., UEMOTO S. 1986. Factors controlling elongation of the last
internode in tulip flower stalk. J. Japan. Soc. Hort. Sci. 55: 320-325.

Op DEN KELDER PM., BENSCHOP M., DE HERTOGH A.A. 1971. Fuctors affecting floral
stalk elongation of flowering wlips. J. Amer. Soc. Hort. Sci. 96: 603-605.

REES A.R. 1972. The growth of bulbs. Academic Press, London: 311 ss.

SANIEWSKI M. 1981. Studies on the physiology of hyacinth bulbs (Hyacinthus
orientalis L.). XVIL. Hormonal control of inflorescence stalk growth in hyacinth.
Prace Instytutu Sadownictwa i Kwiaciarstwa, Seria B — Rosliny Ozdobne 6:
95-100.

SANIEWSKI M. 1989. The use of paclobutrazol, an inhibitor of gibberellin biosynthesis,
for study of hormonal control of wlip stem elongation. Bull. Pol. Acad. Sci., Biol.
Sci. 37: 55-64.

SANIEWSKI M., DE MUNK J.W. 1981. Hormonal conirol of shoot elongation in tulips.
Scientia Hortic. 15: 363-372.



INDUCTION OF Hippeastrum x hybr. hort. SCAPE GROWTH BY AUXIN 249

SANIEWSKI M., KAWA-MISZCZAK L., WEGRZYNOWICZ-LESIAK E., OkuBO H. 2000. Role of
ABA, gibberellins and auxin in dormancy and dormancy release of tulip bulbs, w:
Dormancy in plants, from whole plant behaviour to cellular control. J.-D. Viemont
And J. Crabbe (red.), Cabi Publishing: 227-243.

Key words:  Hippeastrum X hybr. hort., scape, auxin, growth
Summary

It was showed that indole-3-acctic acid at a concentration of 0.1% in lano-
lin paste, applied in the place of excised flower bud of Hippeastrum, directly after
sprouting of the flower bud from the bulb, induced scape growth similarly to in-
tact plants in the presence of flower bud. Removal of the flower bud in Hippeas-
trum totally inhibited scape growth and its dying. It is suggested that the mecha-
nism of hormonal control of flower stalk in diftferent specics of bulbous plants is
the same or similar.
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Streszczenie

Wykazano, ze kwas indolilo-3-octowy (IAA) w stgzeniu 0,1% w pascie la-
nolinowej, podany w micjsce usunigtcgo paka kwiatostanowcgo Hippeastrum, bez-
posrednio po wybiciu paka z cebuli, indukuje wzrost pedu podobnie jak to ma
miejsce w naturalnych warunkach u ro$lin z pozostawionym pakicm. Usunigcic
paka kwiatowego u Hippeastrum powoduje catkowite zahamowanie wzrostu pgdu
i jego zamieranie. Mozna przypuszezaé, ze mechanizm hormonalnej regulacji
wzrostu p¢du kwiatowego u réznych gatunkéw rolin cebulowych jest taki sam
lub podobny.
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