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Recurrent or perennial flowering rose plants introduced into Burope from the Far East at the end
of the eighteenth century were the results of countless generations of breeding in China, India,
and Japan. The rose is one of the world's most popular flowers. Roses are commonly grown as
cut flowers, potted plants, or specimen plants in home gardens. There are numerous types of cut

' roses, including for example long stem standards, short stem standards, small flowered
sweethearts and multi flowered bunch roses.

Since most of the current commercial rose varieties are hybrids, propagation from seeds
is not a feasible option, mainly due to segregation of traits among progenies. Commercial
propagation of hybrid cut roses is normally carried out by budding or grafting of a specific shoot
cutting, or scion, onto an established wild rose rootstock. For pot roses of small sizes, field
asexual propagation of plant cuttings in green houses is the common practice. An alternative
approach to the above methods is micropropagation, also known as axillary bud propagation or
in vitro asexual propagation, which is the method of propagating plants from axillary buds under

sterile aseptic conditions. Micropropagation has the advantage of fast propagation of a desirable




sterile aseptic conditions. Mcropropagati on has the advantage of fast
propagation of a desirable WO 02/37953 2 28 April 2005 PCT/ SGOQ 00183
plant into many genetically uniformplantlets. Plantlets derived from
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the world. By way of example, there have been more than 300 miniature rose hybrids registered
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in the United States alone. The most prominent breeders for commercial miniature rose hybrids
are Poulsen Roser ApS in Denmark (with registered trademark PARADE®) and De Ruiter's
New Rose International in Netherlands. Miniature pot roses are displayed in gardens, patios or
even in homes for decorative effect. A miniature potted rose, however, is somewhat limited for
use as an indoor decoration, mainly due to the requirement for soil in the pot. Also, considering
a total average height between 15-30 cm (including the pot), even the height of miniature potted
plants is still too high for placement on tables, for example. Furthermore, due to the increased
urbanization around the world, more and more people spend more quality time indoors in the
home or office, for exarnple. Thus there presently exists a demand for decorative rose plants

with multiple flowers with long shelf life that are both clean and compact.

Commercial propagation of roses is normally carried out by budding or grafting of 2
specific shoot cutting onto an established wild rose root stock. In recent years numerous

publications have dealt with the propagation of roses through tissue culture. Examination of the
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cytokinin, an auxin, and gibberellin to produce a flowering rose plant capable of being
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transferred to soil.

The present invention is directed to the development of novel composttions and methods
useful for the propagation of miniature rose plantlets and the efficient induction of in vitro
flowering for the production of miniature roses without transfer to soil and the need for a pot. In
a preferred embodiment, the invention provides the roses flowered in an enclosed container on
media for commercial and decorative purposes.

The publications and other materials used herein to illuminate the background of the

invention or provide additional details respecting the practice are incorporated by reference.

SUMMARY OF THE INVENTION

In one aspect, the invention provides methods for the vegetative propagation and

multiplication of a rose plant or rose plant tissue culture material.
In ancther aspect, the invention provides a method for the in vitro induced flowering of

mnltiplied plantlets derived from a rose plant or rose plant tissue culture material.




The publications and other materials used herein to illumnate the
background of the invention or provide additional details respecting the
practice are incorporated by reference. SUMVARY OF THE INVE%NTI C]\lé%qr% one
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culture medium cdmprising jinorganic nutrients, vitamins and ampicillin for in vitro flowering.

In another embodiment, once the buds are multiplied, plantlets are then transferred to 2
culture medium comprising inorganic nutrients, vitamins, sucrose as a carbon source, the
cytokinin Zeatin, and inositol to induce flower buds. Tn this protocol, plantlets are then
transferred directly to medium comprising inorganic nutrients, vitamins and ampicillin for in

vitro flowering.

BRIEF DESCRIPTION OF THE DRAWINGS The file of this patent contains at least one

drawing executed in color. Copies of this patent with color drawings will be provided by the
Patent and Trademark Office upon request and payment of the necessary fee. Figure 1
depicts a flow chart showing the time required for completion of the various steps involved in
the propagation and in vifro flowering of miniature rose cultivars. Figure 2 shows a full view of
in vitro rose plantlet flowering in an enclosed vessel. Figure 3 shows a full view of

enclosed vessels on shelf with rose plantlets flowering.




transferred directly to nmedium conprising inorganic nutrients, vitamns and
anpicillin for in vitro flowering. BRI EF DESCRI PTI ON OF THE DRAW NGS The
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t hat the I'ncrease I Cl ency Of1" 1 Itro ri'rng does not require
phyt ohor nones Wehave discovered that including a step for flower bud induction, in which a

pj:tytohormone is added to the culturing media following multiplication, greatly improves the
flower efficiency for rose plant cultivars over the previously disclosed methods. We have also
observed that the increased efficiency of irn vitre flowering does not require phytohormones in
the final culture medium. Finally, we have discovered that in certain instances that adding an
elongation step (which includes inter alia phytohormones as a component of the elongation
mediz) after flower bud induction and prior to in vitro flowering also increases the efficiency of
z:n vitro flowering over the prior att. In one preferred embodiment, after multiplication of
plantlets in a first media comprising a cytokinin, an auxin and sucrose as a carbon source, the
plantlets are transferred to a second culture medium comprising inorganic nuirients, vitamins,
sucrose as a carbon source, the phytohormone thidiazuron, the cytokinin kinetin, an auxin and
myo-inositol to induce flower buds. In this protocol, after flower bud induction plantlets are
transferred to an elongation media comprising inorganic nutrients, vitamins, sucrose as a carbon
source, a cytokinin, an auxin, and myo-iﬁositol. Following elongation, plantlets are then
cultured on 2 culture medium comprising inorganic nutrients, vitamins and auxin for plant
elongation followed by transfer of elongated plantlets to culture medium comprising inorganic

nutrients, vitamins and ampicillin for in vitro flowering.
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of the present invention. The rose is preferably Rose, and most preferably a cultivar selected
from the group consisting of Orange PARADE®, Fiesta PARADE®, Scarlet PARADE®,
Bianca PARADE® and Frosty PARADE®.

The present invention is also directed to a rose tissue culture cornprising a rose stem
bearing a node contained in an enclosed vessel containing the culture medium of the present
invention. The rose stem may comprise at least one shoot, the rose tissue culture capable of
producing a rose, for example, a flowering rose. A rose explant is also within the scope of the
present invention. The rose explant may be selected from a rose stem bearing a node, a rose stem
bearing a node and at least one shoot, and a rose shoot. The rose explant may be contained in an
enclosed vessel comprising culture medium and may be cultured until a rose plant is produced, a
flowering rose plant, for example.

The present invention is directed, inter alia, to a flowering rose plant which may remain
in culture without feeding or watering for a period of time which permits the plant to continue to
be sustained. Once the rose flowers in the enclosed vessel, it typically may be maintained for
more than one month. The only limitation on the enclosed vessels contemplated for use in the

present invention is that they must be able to maintain without leaking the solid culture medium




A rose plant, including a flowering rose, produced by the nmethod is al so
within the scope of the present invention. The rose is preferably Rose,
and nost preferably a cultivar selected fromthe group consisting of
Orange PARADE(r) . Fiesta PARADE(r), Scarlet PARADE(r), E#@Bg&%g’%ﬁ RADE( 1)
and Frost yWVBA r). The present invention is also dire 0 a rose
tissue culture conprising a rose stem bearing a node contained in an

encl osed vessel containing the culture fediumof the present invention.
The rose stem may conprise at |east one shoot, the rose tjssue culture
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remain in culture wthout feeding or watering for a period of time which
pernits tréteingd mside the cootaiven Tbe tover, bod desinably teakntiroatainss is wade ¢fldghers in

t he encl osed vessel , it.typjcally. my be nt ained. for. A1 0Nne
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Vitro culgressed (2dtavahbngprpdsare) with bighrdpritycantasobemsai. Eeamplesofoamifogging

enbodi nent, a cover. and ba t pget her coppri th ncl,osed ssel and the
cover andhepgisals yhich G&Pg%ﬁég"%@gpﬁﬁ?s‘? e y'cay OPT"?B%&??&“%OH M@ﬁ%& ad
handl i ng s@&%@f@&?& RS eSa1)  dncihti (FRghe HSmifoturb b RS IREErh AR AES. A Rance.

e cover,

cont ai ner. and desirably the entire container, is nmade of high
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optionally coate ith, .chem cal t rey e gﬁﬂgg;' on the inner
surf ace dg/alﬁ?\gi}icgﬁ\v&?ﬁm&&g‘\ﬂﬁﬁlﬁp 3? Eq%é‘g?gl% se(\’v%%eoljtaetﬁﬁg in w‘%u?cgmf | oweri ng
plant| et hiRghdspagstiohisaizbeh sver i alvihinfigh pelerad hyieasrkpain additbytothet hyl

met hacryl ate) and glass. Any other material that can wthst tgglﬁhi h. heat
(e.g. >1edapmantipnedperspanerts benziedsmine and efher dudoreacel a4 o 79 46U% an

al'so be Ut " the%xuﬁur% lrc?eﬁ.m?& of e Iivrta&ggiiu%hﬁon may further comprise a nutritive medium.
Preferably the medium is a modified Murashige and Skoog (MS) basal medium that has been
described elsewhere (Murashige et al., Physiol. Plant., Vol. 15, pp. 473-97 (1962). Modified MS
medium is MS medium containing Gamborg's BS vitamins (final concentration of 10 mg/L
thiamine hydrochloride, 1 mg/L nicotinic acid, 1 mg/L pyridoxine, 100 mg/L myo-inositol), pH
5.8, with 2% sucrose and gelled by 0.30% phytagel. In the preférred embodiment, this is the

medinm that is supplemented with the various additional phytohormones andlother additives as
disclosed herein.

The auxins used in the practice of the preferred embodiments of the invention include
indole acetic acid and naphthalene acetic acid. The cytokinin include thidiazuron, kinetin
6-benzyladenine and zeatin.

Benzyladenine may be substituted with another natural or synthetic cytokinin selected
from the group consisting of 6-benzylaminopurine riboside; 6-(y-y-dimethylallylamino)purine;
DL-Dihydrozeatin; t-zeatin riboside; zeatin; N-(2-Chloro4-pyridyl)}-N'-phenylurea; N-benzyl-9-
(2-tetrahydropyranyl)adenine; kinetin; kinetin riboside; and the like, wherein the cytokinin may




chem cal s which can be used for this purpose are Sicanett(r), product of
Anfora (SV), Italy, and Siclair(r) (Nettoyant universal), an anti-statique
manuf actured by Sl-International S. A France. Antifogging agent is sprayed
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processes, the optimal concentration is about 2 mg/L. When benzyladenine is added to the media

used for the elongation of plantlets with induced flower buds, the optimal concentration is about
0.1 mg/L.

‘When naphthalene acetic acid is the auxin added to the media of the present invention, it
is added at a concentration of less than 2 mg/L. Optimally, the concentration of naphthalene
acetic acid is between 0.05 and 0.1 mg/L.

‘When indole acetic acid is the auxin added to the media of the present invention, it is
added at a concentration between 0.05 and 0.1 mg/L. Optimally, the concentration of indole
acetic acid is. 0.1 mg/L for multiplication of plantlets. When indole acetic acid is added to the
media used for the elongation of plantlets with induced flower buds, the optimal concentration is
about 1.0 mg/L.

Various alterations to the micropropagation conditions will be readily apparent to those
skilled in the art and include choosing donor tissues for culture initiation which come from
plants of appropriate genotype and physiological and development states. In addition, variation

of explaut source, plant variety, and physical environment in which the cultures are grown are




provi des the general nutritional and growh requirenents of tissue culture
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damascena, Rosa multiflora, and Rosa gallica, and the like. The tissue culture techuiques

of the present invention comprise culturing a rose explant in an enclosed vessel such as and not
limited to a petri dish, a test tube, a flask, an eppendorf tube, a baby food jar, a canning jar, and
any other enclosed container capabie of supporting the growth of the rose plant of the present
invention in accordance with the methods of the present invention.

A rose, including a flowering rose, produced by the methods of the present invention, is
also within the scope of the present invention. The rose plant may be contained within the
enclosed vessel. Rose tissue culture or plantlet is also within the scope of the present
invention. The rose tissue culture is capable of producing a rose, such as a flowering rose.

The rose in an enclosed vessel may be used to screen new cultivars for flower color and
form. For example, plants may be subjected to mutational treatment during tissue culture of rose
callus, explants or axillary bud. Mutated rose plants may then be grown in the culture of the
present invention and screened for those with altered flower color, form, disease resistance,
growth vigor, cold and heat sensitivity, and any other valuable trait. In addition, the present
invention also permits performing cross pollination of rose plants in culture. For example, since
flowers contain visibly developed male and female organs, such flowers may be pollinated with

pollen derived from the same flower or from a plant of any other source. Alternatively, flowers




In general, the optimal tenperature for flower bud induction will be:!~ 25
"C. Any suitable gelling agent such as and not limted to PHYTAGEL. TM
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other source. Alternatively, flowers April 2005 WO 02/37953
PCT/ SGOO' 00184s used herein "micropropagation” refers to in vitro asexual clonal reproduction of plants

wherein large numbers of new shoots may be obtained in a short time period from the induced
buds of parental plants by culture in 2 medium containing plant hormones, minerals, vitamins
and carbohydrates in the appropriate concenirations.

The following media were utilized in the practice of the present invention:

RMS, : Modified MS media containing full strength Murashige Skoog inorganics
nutrients and Gamborg’s BS vitamins (final concentration of 10 mg/L thiamine hydrochloride,
1mg/L nicotinic acid, 1mg/L pyridoxine, 100 mg/L myo-inositol), pH 5.8, with 2% sucrose and
gelled by 0.30% phytagel. At different developmental stages, the medium was supplemented
with different phytohormones.

RMS, : RMS, supplemented with 2 mg/L 6-benzyladenine and 0.05 mg/L napthalene
acetic acid.

RMS, :RMS, with 3% sucrose and supplemented with 0.4-0.5 mg/L thidiazuron, 0.05
mg/L napthalene acetic acid, 0.1 mg/L kinetin and 400 mg/L fnosito].




10 may be propagated in vitro and stored or displayed in a clear,
transparent container for decorative purposes. CGeneral Methods In the
description the following terns and abbreviati ons are enpl oyed..
Benzyl adenine_is_a plant hornmone of the cytokinin type. Eg@ﬁiﬁﬂi 03 pl ant
hor none of VOR3PH oki nin type. Naphthal ene acetic acid of “ZSRAPRIRYI aceti ¢
acid is a plant hornone of the auxin tyPe. I ndol e acetic acid or
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I nduced buds of parental plants by culture in a nmedium containing plant

hor mones, mnerals, vitam ns and carbohydrates in the appropriate
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napt hal ene acetic acid, 0.1 ng/L kinetin and 400 ng/L inositol.
hypochlorite, caleium hypochlorite, mercuric chloride, ethyl alcohol etc.

In the preferred method of the invention, young shoots of 10-12 cm long from mature
plants are stripped of the outer leaves and washed under running water first, and then sterilized-
with 0.1% HgCl, for 5-10 minutes and then washed completely with running water for more
than 30 minutes. The shoots are then immersed in 10-15% CloroxR (containing 5.25% sodium
hypochlorite) solution for 10-15 minutes. Finally, the shoots are rinsed 4-6 times with sterile
distilled water. Young shoots can alternatively be derived from rose plant tissue culture using
technigues well kmown within the art. If is thus contemplated that young shoots obtained from
tissue culture may be used in place of the young shoots prepared from mature plants without

departing from the scope of the present invention.

Plantlet formation

The explants are placed on solid media and cultured under 16 hr photo periods with a
light intensity of 4500-5500 lux (provided by daylight type lights). When the plantlets are
exposed to the above lighting conditions, the temperature is maintained at 23°C. Alternatively,
when the light source is removed, the plantlets are maintained at 19°C. Whole shoots are
cultured on RMS, [RMS, supplemented with 2 mg/I, 6-Benzyladenine, 0.05 mg/L Naphthalene
acetic acid]. The explants turn green gradually and will usually form new buds after 10 to 15




28 April 2005 WD 02/37953 PCT/ SGOQ 00183 11 RMS3: RMS with 3% sucrose and
suppl enented with 0.5-1.0 ng/L zeatin, 0.05 ng/L napthal ene acetic acid,
and 400 ng/L inositol. RVB4: RMS with 3% sucrose and supplenented with 0.1
my/ L benzyl adenine, 1.0 ng/L indole acetic acid and 400 ﬂ?&%igﬁnosi tol.
RVS5: RVS YWPPR3M82 sucrose and suppl emented with 2 ng/L bBRYYPRARAT ne and
0.1 ny/L indole acetic acid. Qbtaini nﬂl Expl ants From Mot her Stock I na
preferred enbodi nent, young shoots wt 12axi | | ary buds are used as explants.
To ensurethat the explant is free of bacteria and fungi .j.nfectioq
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transferred when ready to be cut onto new RMS, medium for propagation and multiplication of

plantlets. The multiplied ratio will usually range from 4 to 7 times the original startipg number

of explants.

Flower Bud induction

Flower bud induction is critical for in vitro flowering at commercial scale. There are two
alternative approaches to flower bud induction contemplated by the present invention.

Tn one embodiment, following multiplication flower buds are induced by culturing the
multiplied plantlets on RMS, medium in an enclosed vessel. The induction culturing lasts about
fifty (50) days. Following this step, the plantlets are transferred to an enclosed vessel containing
RMS, for an elongation step which lasts about fifteen (15) to thirty (30) days. After elongation,
plantlets are transferred to MS, with 20 mg/L to 50 mg/L ampicillin. Flowers usually open
within ten (10) to twenty (20) days.

In an alternative but still preferred embodiment, following multiplication flower buds are
induced by culturing the multiplied plantlets on RMS, medium in an enclosed vessel for 2 period
of about fifty (50) days. Following induction, plantlets are transferred directly to MS, with 20
mg/L to 50 mg/L ampicillin. Flowers usually open within fifieen (15) to twenty (20) days.




cultured on RV5, [RMS supplemented with 2 ng/L 6-Benzyl adeni ne, 0.05 ng/L
Napht hal ene acetic acid]. The explants turn green gradually and w ||

usual Iy formnew buds after 10 to 15 28 April 2005 WD 02/37953

PCT/ S0/ 00183 12 days. The buds are cut from shoots at i,&%é‘d}%fg’ﬁ n tine
in prepar aVPOH3P3t nuitiplication of the plantlet. MltiplTeéatton

Mul tiplication of plantlets is the proggss where whol e plant material is
obtained froma juvenile or rejuvenatea”growing plant, typically at a

growi ng point or area of rapidly di ﬁWells at the tip of a root or
shoot, referred to as neristem nmate ; e shoot material is placed in a

predefined hofpoRalenfideridhid furtQeradetaiBdlinihR folloRirgtempRy P Be vifirediby
gradually form 'plantlets having new buds. Individual buds _are then renoved

fr om sucwagopilasirationaud enemptintandedito limikthe iventinnda ary memsmorigatesd and
triti nedi [ 1 Si |
Who e shogtuitentPTERy AR ek Bl BBl RpaBink b af G D01 €

allows cloning of plant progeny having identical genetic characteristics
to those of the parent. Cut buds are transferred to RVS, nedi um and

cul turedEP@rMBbEEt 50 days. Utilizing the above procedures, buds grow into
plant | ets and ey bids abosiaRs S fioRlAdl obleF budte Mol afiviied viiads ar e
transferred en ready to be cut onto new RM5, nedium for propagation and
mul ti pl i edtifaaromfYoups shvbisetith axifery budstfrop inetre plaite winrd ysediga pxplagtsrBasge from

4 to 7 times the original .starfing nynber of lants.. Fl - | ction
i over bt g ROl B eyttt SRR bt 18 HF ORI Rrig L PHE il

scal e. TRensyRs 50 MO prdvided by @il PR LFRAENAA atenfdrauerofR8tt Witdlightiog and
contenplated by the present invention. In one enbodi nent, follow ng

mul ti pl | datq withqut Esbgl_gb%_gleéheotﬁ Werpcatiusg or BMSur Theexphals thoed §78F ed
tlet .
P e Rk ol 0@ RS AP By i3 B TR SR AR, MO

| asts ab ays. owng-this step antlets are
t r ansf er pegte C2RvetiadsasEitplcsist) waeoatltied anRMEMB4ndupe flarel bhdsndylicrilowest ep

which | asts about fift 15) to thirty (30) days. .Aft | i

bl ant | et Sud iueiamepriqeHet SRl T S mEGh &t o SesrBe A

Fl ower s %99%41%6%3@?8 eefa%aﬁ& hgﬁia,( ( 68 15\t $ 380 tEaNErrink Mut@MS, with
ut st pr e

alternative erre odinment, following nmultiplication flower
buds ar e ampicillin at concentrations between 20-50 mg/L. Flowers opened within 10-20 days following

transfer to MS, plus ampicillin. Forty to fifty percent plantlets yielded flowers and more than
80% of the flowers were normal in appearance. Unflowered plantlets could go back to
propagation. The shelf life of flowers cultured was more than 1 month at less than 25 °C.
EXAMPLE 2

This example demonstrates the induction of flower buds on medium augumented with
zeatin. Young shoots with axilary buds from mature plants were used as explants. Rose explants
were placed on solid media and cultured under 16hr photoperiods with a lLight intensity of 4500-
5500 Tux (provided by daylight typelights) and a temperature of 23°C with lighting and 19°C
without lighting. Multiplied plantlets (> two times multiplication) were cultured on RMS,. After
flower bud induction, plantlets with flower buds were transferred directly into MS, with
ampicillin 20-50 mg/L for flowering. Flowers would be opened within 15-20 days. Forty to fifty
percent plantlets yielded flowers and more than 80% were notmal. Unflowered plantlets could
go back to prbpagation. The shelf life of flowers cultured was more than 1 month at less than
25°C.
EXAMPLE 3




i nduced by culturing the nultiplied plantlets on RMS3 nediumin an encl osed
vessel for a period of about fifty (50) days. Follow ng induction,
plantlets are transferred directly to MSo with 20 ng/L to 50 ng/L
anpicilli E s usually open within fifteen (15) to QE days.
28 April 08 SUE 527 57055 Py SG00! 00185 15 EXAVPLES. T “éﬁg*?}égé“ﬁ?f
invention is further detailed in the foh%omﬁng exanpl es, which are offered
by way of illustration and are not intehded to limt the invention in any

. Standard hnj : I i t t echpi
Cpeciti cal by disse pleBS AT HARRE S stest A o SR RaRAn R AL BlG ®
denmonst r afRASFioe PARIISE® Herddised how@lanbued weft | Uéth@the ABENaBripbiifions

t hi di azuron. Youn%wshoots with axillary buds ron1nature_g|ants wer e used

as ﬁxpl ﬁrﬁnsl.mmie uiiplication medie RS o pdirheantsias indolsnastis agiddn place of ed gnger
a2 . P e ; .
oyl ont TR ARG s bl plall SI0USY Ml it i B BEne ek OO DY

wi t hout | mgltipliand\8hisjk@edsto diod i Wies owerlngutetithds nf | pBresent eveatiqu Weltlsd t ur ned
green gradually and formed new buds after 10 to 15 days. The buds were cut
fr om shodtlantletyith parpakflofstant | ets (> two times nul tiplication) were
cultured on RM52 to induce floral buds. After flower bud induction,
plantlets were transferred onto elongation nmedia for in vitro flowering.

Pl antl ets werlestouldtherappreciated Hat i oreizds and coppositiorvEhe wstani3n@oticmgas

before transferring.into M5. wt icillin at ncentrations.between
20- 50 ng/‘??.mﬁrB‘\’Eé‘Fg %‘B&ﬁ’é’a‘ fipe ﬂ‘i“%—" pheBepSipgR PRV 2dR RSW%?&E%&%GPSF% NG,

pl us anpiigdihi R-wilf 86 hppatedt boithd stiRrELBhepbrabidiitfs diigl0@ do hbtaieparsframdhdror e
than 80% of the flowers were normal in appearance. Unflowered plantlets

coul d go pisitiofths inyanbem gEhus.dhe desrdbegdiraibpdiments agillpsteaiige andshonldmetibiyas nor e
than | nonth - .han 25 C.  EXAMPLE 2 This exanpl e denonstrates the
inductioﬁg%%n%%gagéﬁghﬂg on nedi um augunented with zeatin. Young shoots
with axilary buds frommature plants were used as explants. Rose explants
were placed on solid nedia and cul tured under 16hr photoperiods with a
light intensity of 4500- 5500 |ux (provided by daylight typelights) and a
tenperature of 23C with lighting and 19C wthout lighting. Miultiplied
plantlets (> two times nultiplication) were cultured on RMS3. After flower
bud induction, plantlets with flower buds were transferred directly into
M5, with




anpicillin 20-50 ng/L for flowering. Flowers would be opened within 15-20
days. Forty to fifty percent plantlets yielded flowers and nore than 80%
were normal . Unflowered plantlets could go back to propagation. The shelf
life of flowers cultured was nore than | nonth at |ess thams 200EXAMPLE 3
28 April 2¥B823WH 02/37953 PCT/ SG00/ 00183 14 Rose pl ant SPOHSGRITE | var s
Fi esta PARADE(r), Scarlet PARADE(r), Bianca PARADE(r) and Frosty PARADE(r)
were used as explants and were grown ué?ng t he above conpositions and

met hods. Multiplication nedia RVSS, &}léi@[ contains indole acetic acid in

pl ace of napthal ene acetic acid was 8 n pl ace of RVB1l. More than
thirty-penceicifhetife plantlets nultiplied and subjected to the in vitro
fl owering nethods of the present invention yielded plantlets with nornal
flowers. It should be appreciated that the nethods and conpositions of the

i It sh pPr the mett osi t i or
emhoal met & PRI OS emPapairt et arard SEu b VBT L ppar en

to the ae&,}lﬁgg)né;hat ot her enbodi nents exi st and do not depart fromthe
spirit of the invention. Thus, the described enbodinents are illustrative
and shoul d nof?) prepaERe¥aupg sheotsdrampa iajuss Jogeplanier Xpseipfanbityie cufigryindsy 953

PCT/ Sma@eggi?gondqt%%ng‘p‘l M5 What is claimed is: 1. A nmethod for
m cropropagafron of a rose plant and flowering of roses fromthe plant

conpri si ng: (&) cpiejrzrtherchoyis ung fisdh ovlhsingmoadiven inet ¢losed vessel, {ik Aingt culturings e
plant tissue culture under. .aseptic conditions; .(b) culturi th hoots on
D First Bt SOPIASA RIS 5 PORL P AGiest & 3 rorrop@e iediPe el um
conpri si Regmdudyt oki nin, an auxin and sucrose as a carbon source to produce

explants W th Buds;
(c) removing the buds from the explants;

(d) propagating the buds on the first culturing medium in an enclosed vessel to produce
plantlets with newly formed buds; |

(e) multiplying the plantlets on the first culturing medium in an enclosed vessel;

(f) culturing the multiplied plantlets to induce floral buds on a second culture medium in
an enclosed vessel, the second culture medium comprising at least one cytokinin, and an auxin;

(g) culturing the plantlets with floral buds on a third culture medium in an enclosed

vessel, the third culture medium comprising sucrose as a carbon source.

2. A method for micropropagation of a rose plant and flowering of roses from the plant
comprising:

(a) preparing young shoots from a mature rose plant or rose plant tissue culture under
aseptic conditions; |

(b) culturing the shoots on a first culturing medium in a closed vessel, the first culturing
medium comprisingbenzyladenine, an auxin selected from the group consisting of napthalene
acetic acid and indole acetic acid and sucrose as a carbon source to produce explants with buds;

(¢) removing the buds from the explants;

(d) propagating the buds on the first culturing medium in an enclosed vessel to produce
plantlets with newly formed buds;

(¢) multiplying the plantlets on the first culturing medium in an enclosed vessel;




(c) renoving the buds fromthe explants; (d) propagating the buds on the
first culturing mediumin an encl osed vessel to produce plantlets with
newy forned buds; (e) multiplying the plantlets on the first culturing
medi umin an enclosed vessel: (f) culturing the multipli Fg ng %}53 to

i nduce f1oVQI'2B18% on a second culture mediumin an encloWRENPREEe  the
second culture nmedium conprising at | east one cytokinin, and an auxin; (Q)

culturing the plantléts with floral bud® on a third culture mediumin an
encl osed vessel, the third culture medium conprising sucrose as a_carbon

source. 2. A fRewimangse vl kiplglate BAuesrlaaliydeons avendidfurg medivmig of
roses fr Q{I‘eﬁﬁ&e&) Lank) 1% mhk ghiRge mﬁ@m%&ﬁﬁéﬁ@ a’é%%&?‘?’é 1061 § JrBé%rHs g mature

rose plan rose pfant tissue culture u cond 1 ons; (b)
cul turi ngmbbmscﬁlmpﬁ:goﬁﬁbsﬁtolfanﬂ&hpthalbﬁewemgacr@di umin a closed vessel t he
first C””””Fggg medi u Sjn benz Iadelne an_ auxin sel%atedfromthe

group consi st (AguHmE ? th, Her défﬂ‘& Flongatignand eryire flowenngepy

sucrose cﬁﬁﬂﬂﬁﬁhéﬂélo@éd)%&? tﬁé‘lﬂir@@ﬁlﬁn%ﬁuﬂ#&&fpnsﬁg);u&@dm Lng the
buds from e expl ants; (d) propagating the buds on the fir cul turing

medi um i mathon mmndeob@ﬂylaé@mﬂ, indolearatidizcid, andlmynihasistolydindh newl y formed buds;
(e) multiplyi t.he. ntletfeg he fir.st cuturl nmedi um. n ne{]closed

vessel ; 28 Ap tﬁ&‘f’f&ﬂf@/ HanegFleﬁdl

nul tipl i emheRirp@é fodkih chure Atbdaen édnirits @Uﬂﬁgﬁh@r&@%_@ﬂ{de@dﬂ@%ﬁbxaﬁ&il umin
an encl osed vessel, the second culture nmedi um conprising thidiazuron,

kinetin, sucrose as a carbon source, nyo-inositol and napthalene acetic

aci d, <9bﬁ&%e&ﬁbd'a9%&ﬂ.@n@t ”gl éMé mmtﬁugécénee gf@g%ge g and

in vitro flowering on: rem3|um|n an enc ose

t hird culbtiween stedt Lthnigdhpnd shont?. Gnlgvmmmscmcemnbmnfames abbs 2%y | adem ne,
i ndol e acetic acid, and myoi nosistol; and (h) culturing the el ongated
plantlets on a fourth culture mediumin an encl osed vessel wherein the

fourth cul i Wemiaed wmﬁ@ﬂthﬁﬁﬁmébEM%@&s@cmehﬁ&lﬁﬁ&m@u@% AL 1o
antibiotic. 3. Anethod as in claim?2 wherein the first culture rredl um has

a concentbatt DEmugl nppthaleheatetid arid.

5. A method as in claim 3 wherein the auxin in the first culture medium is about 0.1 mg/L indole

acetic acid.

6. A method as in claim 2, 3, 4 or 5 wherein the second culture medium has a concentration of
thidiazuron between about 0.1 mg/L and about 0.3 mg/L, a concentration of about 0.1 mg/L.
kinetin, a concentration of myo-inositol between 250 mg/L and 500 mg/L and a concentration of

sucrose between 1.5% and 3%.

7. A method as in claim 6 wherein the second culture medium has a concentration of thidiazuron
between about 0.4 mg/LL and about 0.5 mg/L, a concentration of myo-inosito! at about 400 mg/L

and a concenfration of sucrose at about 3%.

8. A method as in claim 6 or claim 7 wherein the third culfure medium has a concentration of
benzyladenine between 0.5 and 0.2 mg/L, a concentration of indole acetic acid of 1 mg/L, a
concentration of myo-inositol between 250 mg/L. and 500 mg/L, and about 3% sucrose.




bet ween about 1.0 ngfL and about 2.0 ng/L and the concentration of sucrose
is about 2% 4. A nethod as in claim3 wherein the auxin in the first
culture nediumis about 0.05 ng/L to about 0.2 ng/L napthal ene acetic
acid. 5. A.method as in claim3 wherein the auxin in theﬁé,jg?’g@aw% bur e

medi um i s BB8HTS 1 ng/L indole acetic acid. 6. A netho I'n"clraim2, 3,
4 or 5 wherein the second cul ture nedi Fg} has a concentration of

t hi di azuron between about 0.1 ng/L and about 0.3 ng/L, a concentration of

bout O. /1. .Kineti.n, ] f myo-inositol .b 250 g/ 1-
2 500" St el as et PR aen i vt et Bacteg kopenpibl B orossof
net hod agyohihog bad the Gnibi6HSisAniphfllis eCOdHcditlatioh Betodh 20 &s5Ceanpaent ration

of thidiazuron between about 0.4 ng/L and about 0.5 ng/L, a concentration
of nyo-inositol at about 400 ng/L and a concentration of sucrose at about

has o coltraraed B BerorRimegioRarhrdt bt Mk dfike i Bphadl = Tecl um

concent r gdni@iingf i ndol e acetic acid of 1.ng/L, a concentration of
nyo-inositol between 250 ng/L and 500 ng/L, .and aboui 3% sucrose. WO

02/ 37953 17 wmwgzem%ﬁsw%%ﬁ@mmwm Hissqgpuliprgivpder wher ej n
t he four%sg% Wohiikind®di UM has a concentration of sucrose of about 2% and
the antibiotic Is anpicillin at a concentration between 20 ng/L and 50

mg/ L. 10. A nb) tubrihgthersheotopn o fisgatliuvong medhlmi@@szlqsbémss@nhgg:sbmmng of

roses from.the plant 0 ,Si.ng: (a epar.d n oung sha [ mat ur e
rose pl awg&%m CPEPESHE %ﬁ?ﬂr% faggnd%eg 8‘31%"?‘3]‘} %E%F%grongg‘é@ﬁu%@ 0%%%%‘? g |} %a%g%ﬁ%)

cul turi ngetidgei® AROMAcIe Redticfabidshd Sitkdst bé £ GarbBoufbeitd pRodedepldnty @stBduds;t he
first culturing nediumconprising a benzyl adenine, an auxin selected from

the group corls) smomggdlie buslp filen thaiexplaaéset i ¢ aci d and I ndol e acet;c acid and
sucrose as a rbon so -l Eﬁ]iw]t : i ng the
buds fromt he@ggﬁp%ﬂ?ﬁgéj {h(%%’asg?“g%‘gg%f ?ﬁ%ﬁa%g{% uds oa?ll % ﬂg&fi iv?%fgptgg tu(\Flél ng

medi um i plasifetenich BEAY frerddhds; 0 produce plantlets with newy forned buds;
(e) multiplying the plantlets on the first culturing medium in an enclosed vessel;

(f) culturing the multiplied plantiets to induce floral buds on a second culture medium in
an enclosed vessel, the second culture medium cbmprising zeatin, sucrose as a carbon source,
myo-inositol and napthalene acetic acid;

(g) culturing the plantlets with floral buds to induce elongation and ir vitro flowering on
a third culture medium in an enclosed vessel, the third culture medivm comprising sucrose as a

carbon source and an antibiotic.

11. A method as in claim 10 wherein the first culture medium has a concentration of

Benzyladenine between about 1.0 mg/L and about 2.0 mg/L.

12. A method as in claim 11 wherein the auxin in the first culture medium is about 0.05 mg/1 to
about 0.2 mg/L Napthalene acetic acid.

13. A method as in claim 11 wherein the auxin in the first culture medium is about 0.1 mg/L

Indole acetic acid.




(e) multiplying the plantlets on the first culturing nediumin an encl osed
vessel; (f) culturing the nultiplied plantlets to induce floral buds on a
second culture nmediumin an encl osed vessel, the second cul ture nedi um
conprising_zeatin, sucrose as a carbon source, nyo-inos'Eﬂgé i 230t hal ene
acetic aci WO tulturing the plantiets with floral budg 'nduce

el ongation and in vitro flowering on g_third culture nmediumin an encl osed
vessel, the third culture nedium conprising sucrose as a carbon source and

an antibiotic. 11. A neth s.in claim10 wherein the f.ir cul ture nedi um
has a cor?c”'eﬁt“?eéth]d&ﬁ ’Ib&ea“%g(ﬂzlgi laﬂu‘@'ﬂgr’f@lebeé‘l é?foﬁgfi‘afmil.nﬁ&wﬁias &nd about 2.0
g/ L. 12, cofcdiBitiRdf 2Ratin btk &in'. srhg M@ Q1 0 mp/ML a dshekiitrdtion b erybiiicsttolc ul t ur e
mediumis about 0.05 ng/l to about 0.2 ng/L Napthal ene acetic acid. 13. A

met hod asetween R50 me/d1andt56P ansil enda eanepniration efgicrose between 1-30andd%: um i s
about 0.1 ng/L Indole acetic acid. 28 April 2005 WD 02/37953

PCT/ SG00/ 00183 18 14. A nethod as in claim 10, 11, 12 or 13 wherein the
second cullst \mestigacks inelaas 1 Awheeakedct@id camuemedaah has dwheentratiéh & nogp-L. and
1.0 ng/L, a concentration of nyo-inositol between 250 ng/L and 500 ng/L
and a coriaesipkaiebant 40 me(lcansacopemiaion of suwpse 2kl 3% A nethod as in

claim 14 wherein the second culture nediumhas a concentration of nyo-
i nositol at about 400 ng/L and a concentration of sucrose at about 3% 16.
A net hod 1a6s Aintetisddais in dSinwhewhenintthethird culthire miediumehase gonpentuation gf sucrose of
concentratio f sucrqse of about 2% and e _antibi gLl C ickllin at a
concentr&’&’P@%ﬁM%?ﬁ%&f’%? Em@ﬁﬁh%%aﬁﬁl}q_e. éra?:l?p )KEYFSF%HJ S?ﬂ;ﬁﬁé im1, 2 or
10 wherein each culture nediumfurther conprises a nutritive nedium 18.
The method of claim 17 wherein the nutritive medi um conprises M5 nediumin
conbi nat i WnAwnethod@ambelrign & 285 19 whersimench paiturgmediypy fygher spmprisgs gngtritive oy 10
wherein the.rose plant is Rosa hybrida. 20. The nethod of claim 19 wherein
sai d Rosén%%?‘i da is selected fromthe cultivars consisting of the
PARADE(r) rose varieties. 21. The nmethod of claim 20 wherein said Rosa
hybrida is selected fromthe cultivars consisting . ..

18. The method of claim 17 wherein the nutritive medium coniprises MS medium in

combination with Gamborg's B5 vitamins.
19. The method of ¢claim 1, 2 or 10 wherein the rose plant is Rosa hybrida.

20. The method of claim 19 wherein said Rosa hybrida is selected from the cultivars consisting
of the PARADE® rose varieties.

21. The method of claim 20 wherein said Rosa hybrida is selected from the cultivars consisting
of Orange PARADE®, Fiesta PARADE®, Scarlet PARADE®, Bianca PARADE® and Frosty
PARADE®.

22. A culture medium for tissue culture micropropagation of a rose plant comprising about 1.0
mg/L to about 2.0 mg/l benzyladenine and about 1.0 mg/L to about 2.0 mg/L indole acetic acid

and about 2% sucrose as a carbon source.

23. A culture medium for the multiplication of rose plantlets comprising about 2 mg/L

benzyladenine, about 0.05 mg/L napthalene acetic acid and about 2% sucrose as a carbon soutce.




of Orange PARADE(r), Fiesta PARADE(r), Scarlet PARADE(r), Bianca PARADE(r)
and Frosty PARADE(r). 22. A culture nediumfor tissue culture

m cropropagation of a rose plant conprising about 1.0 ng/L to _abo%t 2.0
my/ 1 benzyl adeni ne and about 1.0 ng/L to about 2.0 ny/L gﬁ%‘%& ic acid
and about 29 &€tdPbse as a carbon source. 23. A culture rrg BT %he
multiplication of rose plantlets corrpri]? ng about 2 ng/L benzyl adeni ne,
about 0.05 ng/L napt hal ene acetic acid ‘@nd about 2% sucrose as a carbon
source. 28 April 2005 02/ 37953 / 00183 19 24. A.culture nmedium
for the i%fathciters madum for the iy 0??12%%1%?‘ 5 °‘Blaa’{ﬂstepi PPRPYRF at | east one

cyt okinin sel gefeed ohs SMILRA sAERPRGARR Sbig GnabtidYrdhiamuion kidetinasd n and
zeatin; napthalene acetic acid at a concentration of about 0.5 ng/L; 3%

sucrose as a eeatinpnaptimiane egetigradid ahd concent@tonrgf dbopydS Mgdsi t ol . 25. A cul ture
medi um as in %L/al ns_22 23l7 or 24 further conprising a nutritive medium 26.
A cul ture medPuniiEEs? i A0SR ei n said nutritive medi um conprises NS
medi um in corbiiabo R/Mnkbidedadlor g's BS vitamins. 27. A culture nedium for
the induction of floral .buds as in claim26 conprising thidiazuron at a
concentration of about 0.4 to 0.5 ng/L, napthal ene acetic acid at a
concent r afel o i ; : il about 0.1
i L, 30 8 e Bl iR clalf b2, 25 D) MG coftoRO0E SRR, B0 B
wherein zeatin is not present in the medium 28. A culture nediumfor the

i nduction of floral buds .as,in_.claim?26, conprisi zeatin a ..,
concent r 20 HrFuliire st 5 8 clagn %g G’%ﬁﬁ}'nlf,’“dl%p S Eﬁ?r@eggsdn%u% m
concent r g fdthafibn FRL tamBore's B¥ilamig’0 SUCr 0se as a carbon source and about
400 ngt nyo-inositol, wherein thidiazuron and kinetin are not present in
the medium 29. The culture nmediumof claim24 wherein the rose plant is

Rosa hybr,j.da. 30. The cult.ur.e di um of i . L0k i da

is sel ectig'dgfc?1 ° egw(%fé{ h?ﬁducc%%%@%?ﬁgh%s%%ﬁ%\ggéi , FI 8@%?15

ZQRAPE(z B écgn@ﬁﬁﬁﬁ@tofm@ﬁ(tb 0.5 Bh/ANERtHARRARR i heid andlcdncantaioPARADE((.J . 28
ri

mg/L, kinetin at a concentration of about 0.1 mg/L, 3% sucrose as a carbon source and about

400 mg/L myo-inositol, wherein zeatin is not present in the medinm.

28. A culture medium for the induction of floral buds as in claim 26 comprising zeatin at 2
concentration of about 0.5 to 1.0 mg/L, napthalene acetic acid at a concentration of about 0.5
mg/L, 3% sucrose as a carbon source and about 400 mg/L myo-inositol, wherein thidiazuron and

kinetin, are not present in the medium.
29. The culture medium of claim 24 wherein the rose plant is Rosa hybrida.
30. The culture medium of claim 29 wherein the Rosa hybrida is selected from the cultivar

consisting of Orange PARADE®, Fiesta PARADE®, Scarlet PARADE®, Bianca PARADE®
and Frosty PARADE®.




WO 02/ 37953 PCT/ SG00/ 00183 20 31. A nethod for m cropropagation of a
rose.cultivar and flowering of roses fromthe plant conprising: (a)
preparing young shoots froma mature rose plant or rose plant tissue

cul ture un\grér eptic conditions; (b) culturing the shogts? b 290 st
éﬁQﬁgﬁ [/SGI0/00I8

cul turing In a closed vessel, the first culturing rum conpri si ng
a cytokinin, an auxin and sucrose as atzﬁar bon source to produce explants,
wi th buds; (c) renoving the buds from tte explants; (d) propagating the
buds on the first culturing mediumin an encl osed vessel to produce
plantlets with newy formed buds; (e) nultiplying the plantlets on the
first cuBtusidethoddel mivroptopgabiiCofaSost cnftbarind fiwtrinf bf foskd fidmh 1@ pldne

mul tiplied plantlets on the first culturing mediumin an encl osed vessel.
comprising:

() preparing young shoots from a mature rose plant or rose plant tissue culture under
aseptic conditions;

(b) culturing the shoots on a fixst culturing medium in a closed vessel, the first culturing
medium comprising a cytokinin, an auxin and sucrose as a carbon source to produce explants
with buds;

(c) removing the buds from the explants;

(d) propagating the buds on the first culturing medium in an enclosed vessel to produce
plantlets with newly formed buds; |

(e) multiplying the plantlets on the first culturing medium in an enclosed vessel; and

(£) culturing the multiplied plantlets on the first culturing medium in an enclosed vessel.




