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Bengal into Ethiopia and west to North America from the Arctic Circle to New Mexico.
Recurrent or perennial flowering rose plants introduced into Europe 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
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the world. By Way of example, there have been more than 300 miniature rose hybrids registered
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 example. 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 a
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
transferred to soil.

The present invention is directed to the development of novel compositions 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 another aspect, the invention provides a method for the in vitro induced flowering of

multiplied plantlets derived from a rose plant or rose plant tissue culture material.
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plantlets are then transferred to a i
cytokinin, an auxin, and myo-inositol. Following elongation, plantlets are then cultured on a

culture medium comprising inorganic nutrients, vitamins and ampicillin for in vitro flowering.

In another embodiment, once the buds are multiplied, plantlets are then transferred to a
culture medium comprising inorganic nutrients, vitamins, sucrose as a carbon source, the
cytokinin Zeatin, and inositol to induce flower buds. In 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 ir vitro 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.
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We have discovered that including a step for flower bud induction, in which a
phytohormone 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 in vitro 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
media) after flower bud induction and prior to in vitro flowering also increases the efficiency of
in vitro flowering over the prior art. 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 nutrients, 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-inositol. Following elongation, plantlets are then
cultured on a 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 comprising 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, infer 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



0.05 to about 0.1 ng/L indole acetic acid or naphthal ene acetic acid and
about 1.5 %to 2.0 % sucrose as a carbon source. Preferably the culture
medi um covo az/s®sabout 2.0 ng/l benzyl adenine, 0. 1 ng/L pET/aG0EMMEN, and 2
% sucrose. The nedia of the present invention do not contain gibberellic
acid. Arose plant, including a flowering rose, produced by the nethod is
also within the scope of the present invention. The rose is preferably

O ange BREALDE P ElodRldodt fth bt TE BARAGHR ENE R SRk ED0 O]
PARADESthe TaRuf B it thayvAst donknih Sn@bsmortt dyes ivbiithtape speciadly stlestsdeo enllahey e

conprising a rose stem bearing a node contained in an encl osed vessel
cont ai nthegttrassivendss of e gpvirarubnred flowsriag @lant giowies i e contpimer. dB @ngt em may

conpri Seerpﬁ%)dilgf?g ¢ |c§t\)eer§§1ﬁ ;%gsé\e;etpéeﬁger;cg%@r}si ﬁ'?eue%cf&gécf ersge;[l %ﬁ‘g %}g' c%vglf dﬁr{agggr%iang

a rose, 0ose expl an SO W

scope Ofitdched sPHasRRY db A¥ERbAAR in TBANAIGRAdeXdAnIRFansR Ynd so &2t @6istde s om a
rose stembearing a node, a rose stem bearing a node and at | east one

shoot , wtanal nside tlsheotaineTHBheraoyer, er Hesitablyethe priire contaings ds inadapf highcl osed
vessel comprising.culture di.u nd be.cul tured. unt.il ro ant is
or oducetanparepp gt vty Gede i B nfERt ahine donitng s PRl RaBAPHR " <
di rect e&exﬁiﬁﬁﬁf) pfe!v'ed » whter @nlibiRWESH 59 HeQfer RiARe oML ntBYer! 8WRIgh cléd view

cul ture w thout ‘feeding or watering for a period of time which permts the
pl ant t of themt vizsefldvoeririgelaist msided Suifride ntatezialsasdudd pulgeabinate, pelydnuitipd ed

vessel, it typically nmay be I ntain for nore than one nonth, The. only
limtat F@Waﬁwlﬁtwﬂqsésé&YQQ:%@?@r@gﬂTaéﬁﬂ %{W%Q@tfﬁgt% Ora8ent

i nventi ' : ' ' ' j 5ol i d
cul £ ur P e B y BRh p s B A o et B RO S OBRE, L
such asch¥nfieslawsichsahtbeanel foi tApMPosd are Siqaactt®,qubduct effAatirméS), Italyhend

cul ture _nedi um may al so contain one or ic h are specially

d wh
Sel ect oBiciadra Mevent WHETEH): AR aRY-TeHaRemER R Y W FiSTAiPTel ol FIR8ter | ng
pl ant g%&%ﬁ%o%ﬁ%naé}eg 18 %éﬂr%&n[ﬁdod;%%ﬂz Ioﬂtoc}l er sﬁﬂ? edéﬂﬁgéontsﬁn%pv%e ﬂﬁqeﬁqufe tig]ﬁe d

togethe e e_ essel an e cover and base are a
so t hat st eydifRtddab esdiadididval fepof tBkwb aRpd dbMbe aftchddromisbde altdreso t hat

noi sture is retained inside the container. The cover, and desirably the

entire poerppiopegationsetnfarih abgveni giVithin this general framework, and in addition to the
aforementioned components benzyladenine and either indole acetic acid or naphthalene acetic
acid, the culture medium of the present invention 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 B5 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 preferred embodiment, this is the
medium that is supplemented with the various additional phytohormones and other 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-Chloro-4-pyridyl)-N'-phenylurea; N-benzyl-9-
(2-tetrahydropyranyl)adenine; kinetin; kinetin riboside; and the like, wherein the cytokinin may
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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 explant source, plant variety, and physical environment in which the cultures are grown are
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the art and include choosing donor tissues for culture jinitiation which
cone f r@fithe 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 capablé 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



pl ants of appropriate genotype and physi ol ogi cal and devel opnent states. In
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agent such as and not limted to conprising gellan gum GCEL

| RITE. Tivcomtinppinposey. gel | an gum  AGARGEL. TM conprising gellan gum agar
such as and not limted to agar types A, E, and M Hi gh CGel Strength,
Purified, Bacteriological Flake; AGARGELTM a blend of agar and
PHYTAGR e kMM &H8E0SE, such as and not limited to Type VII; alginic acid;
carrageenan, transfer gel or hydroxyethylcellul ose; and the |ike. A rose
explant is an embodi ment of the present invention. The rose explant may be
contained in an enclosed vessel conprising the aforenentioned culture
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As 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 a medium containing plant hormones, minerals, vitamins
and carbohydrates in the appropriate concentrations.

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 B5 vitamins (final concentration of 10 mg/L thiamine hydrochloride,
Img/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 inositol.
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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
techniques well known within the art. It 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/L 6-Benzyladenine, 0.05 mg/L Naphthalene
acetic acid]. The explants turn green gradually and will usually form new buds after 10 to 15
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alternatively be derive romrose plant tissue culture “using
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 starting 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.

In 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 a 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 fifteen (15) to twenty (20) days.
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renoved from such exgl ants and cultured in_ the same predefined hornonal

and nut ¥plangnaerepiased an selidimsdia and opltwad saden O phetoppraeds| veithsa lightdntensity

singl e t. Suc sexual ,renpr ti f S i.ngl e
parant. 10RO Mo iy e divPepl GBE AGHELUR ra Bttt 3 5l Bt
char act pyorshiticat ighthld0 §ehold sHddes RWaketure@sh ROMSS Thakgplhhita fghel greeh t 0 RVB,
medium and cultured for about 50 days. Utilizing the above procedures,

buds grgaduaityeng femtddatesy s afiend biedkS dayshsrbudsesee putdrann shoots. Meltinbied y
f or med d t f d wh t t , di f
br op gk AP oA AR L e Tger e ErrMi o fidfs ARRL BB e '
usual | yiyf 'aaﬁctfohogrgﬁnét@w&et&ﬁﬁ&nteh%nfbr 4184 Abn Sledld fob th MHBTRAweriRE. MMRANt S.

Fl ower Bud 1 nduct
were cultured on the elongation media, RMS, for 15-30 days before transferring into MS, with

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 light intensity of 4500-
5500 lux (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 normal. Unflowered plantlets could
go back to propagation. The shelf life of flowers cultured was more than 1 month at less than
25°C.
EXAMPLE 3



FIl ower bud induction is critical for in vitro flowering at conmerci al
scale. There are two alternative approaches to flower bud induction

cont enpl av@d2/bws3 he present invention. In one enbodi ment, PEDEGaMONES

mul tiplication flower buds are induced by culturing the nultiplied
plantlets on RV5, nediumin an encl osedjyessel. The induction culturing

| asts about fifty (50) days. Followng this step, the plantlets are
transferred tRbsé?laﬁﬂCdf‘ﬁ%eéﬁltY@a%Fiesﬁqu@ADE@ Sciidet ARUDE®, BiARYBWRIDAREP
whi ch [ asts about fifteen (15) to thirty (3°0) days. After elongation,

pl ant | etasd dfrestly PARMBE®ewert as¢d36 axiplant2Gidmgre gtovnGGingthe abos aingositions

Fl owers usually open. within te 0) .to twenty 0) days.. .In_an

al ter natapaén%hﬁ/ds uﬁwhﬁ%@mé??%aﬁéﬁ%o&h%ﬂ@tw&ﬁ%ﬁf )ﬁ@eﬁﬁ%/lﬂdi iBplacsefon 1 ower
buds ar i ; Il [@#}MI' , pumin
aﬁ chl glsa%tgg%}elgg%ug B@L{){égsggérxpgloﬁ lg%f a 05[? A#I(lﬂ?tﬂein?%;’_i a(;/egl? ol&c)éllglp é)d\:/{\nﬁrgllbsu |

i nduct i emltipliadndeubjcated td thams Vigro felvelnpaatthyds of théSievdnt nvaftiomyieldeio 50
ng/L anpicillin. Flowers usually open within fifteen (15) to twenty (20)
days. Wolawletsmggsnerop]l BeWers00183 13 EXAMPLES The present invention is
ffirther detailed in the foll ow ng exanples, which are offered by way of
illustration and are not intended to limt the invention in any nmanner.

Standard t eqhgogLiese appldciakdtiome the nidieds ahd E6mpddeidne O e aantSRRGHbh ¢ah | Y
described infra are utilized. EXAMPLE 1 This exanple denonstrates the

i nduct i & ieforpiraigé in thadermoef areatiatirrhergbadimentsiindha fovh phwvhichremdisotosedg
shoots wth ilJ,ary buds. from mat | ant re used as.expl ants.. Rose
oo ant Setgi ot il BEpoAten i e i 40l oBheR S Bo BieR s BY oREab BN RBe o B
with a lshghbriHeligRakiby. TRis, ARG dutbod{rRéndyird aithshutivaxld @bhidinoeee! | ght's)
and a tenperature of 230C with lighting and 19'C without lighting. Whole
shoot s wenstrusdlas tastritive RVSI . The explants turned green gradually and
formed new buds after 10 to 15 days. The buds were cut from shoots.
Multiplied plantlets (> tw tinmes nultiplication) were cultured on RM52 to
i nduce floral buds. After flower bud induction, plantlets were transferred
onto elongation nedia for in vitro' flowering. Plantlets were cultured on
the el ongation nedia, RVM54 for 15-30 days before transferring into Ms. with
anpicillin at concentrati ons between 20-50 ng/L. Flowers opened within

10- 20 days fol |l ow ng



transfer to MSO plus arnpicillin. Forty to fifty percent plantlets yielded
flowers and nore than 80% of the flowers were nornmal in appearance.

Unf | ower exo pt/anesd et s coul d go back to propagation. The shet/AGbi/doasiof
flowers cultured was nore than 1 nonth at less than 25 V. EXAMPLE 2 This
exanpl e denonstrates the induction of filsower buds on medi um augunmented with
zeatin. Young shoots with axilary buds frommture plants were used as

expl ants. Rose explants were placedcpamesi d nedia and cul tured under 16hr
photoperiods with a light intensity of 4500- 5500 |ux (provided by daylight
t ypel i ghithe} isalimadtisnperature of 23'C with lighting and 19' C without
lighting. Multiplied plantlets (> two tinmes nmultiplication) were cultured
on RVB3. After flower bud induction, plantlets with fl ower buds were
transfeyr i (YN : WM @}511911] Illd z ring.

Fl ower sI'\/\lggTegﬁcggﬁg p%lr?fed&}%agﬁ forﬁlvglf{éat} 20 day@nhlélgr%{%ﬁtg E’Qf (I§§fgé 50532? Ic)iéﬁ%lve

pl ant | etanyristhgled fl owers and nore than 80% were nornal. Unfl owered
plantlets could go back to propagation. The_ shelf life of flaowers cultured
was nore t hat®) PrapeHES YRng sbeats fighha MpLBETosERPPPETose Nenbgsyy g fire under

PCT/ Sm&’s/eg%‘gc?hdi%) Rose plants of the cultivars Fi esta PARADES, Scarl et
PARADES, Bi anca DES and Frosty PARADE@ were used as explants and were

grown using (t)eubionethe engudsot & 6f$ cultuithgmédiogsn aMldstd pedseiathe distorttufing
RVB51whi ch, contains 1 ndol e acetic acid in place of napthal ene acetic acid
was usededignpeonerisite FaKinighireatiband HicFasy ape cabAR sefce iegrplugherplents

mul ti pliﬁﬁi and subjected to the in vitro flowering nethods of the present

i nventi 0 ;?P Yded plantlets with normal flowers. It should be appreciated

that the metgdsments aRMAS rbinGAs effladtie i nstant invention can be
i ncorporated in the %ormof a variety of enbodinents, only a few of which

are di scl ose() pharagiting the buds dn the fizgh pultening medineinantenelasedrvessel tst preduce
o S AP iRt cPer L [omLhe s riL ol hert nvent fon
construed as(d) @afifip1§ing ke pIRELSPHS st P RHBRABR 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 comprising benzyladenine, 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;

(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;



15 CLAIM5 What is clainmed is: 1. A nethod for mcropropagation of a rose
pl ant and flowering of roses fromthe plant conprising: (a) preparing
young showood82/81963n a mature rose plant or rose plant tissurCcTeGowm0esUNder
aseptic conditions; (b) culturing the shoots on a first culturing mediumin
a closed vessel, the first culturing ngdiumconprising a cytokinin, an
auxi n and sucrose as a carbon source to produce explants wth buds; (c)

removing theebuftipQi it L ARkSs o bl ABAIBIISH 4 oRHES RN bAL! i St

culturing nediumin~an enclosed vessel to produce plant y

for med Querlosé@yessel, thepleyoracultne: méditinl hmprisihgtthididzuront kimetit, $néroge adi um i n
an encl osed vessel; (f) culturing the nultiplied plantlets to induce floral
buds onCHPHEWHHE. BYYPtineutohard mapthaleneagetiadidsed vessel, the second cul ture

medi um conprj si ne. . ki nin d an auxin; .(g). cylturing the
plantlets wi {gicnlgﬂc}?}% ghgﬁzaémﬂgtrs]% _%?r?%buélﬁllt ﬁlﬁgc%ga?%?ﬁﬁopﬁng?fg%f{gﬁfye%“\g%&eI ,
the thij chiiWultiifeam S8 Binlif a8 RABIbbSE Vedsed YRS B91@ cafiurt MATIRARSPHERS sudosdagd®t hod
for m cropropagation of a rose plant and flowering O rosées fromthe plant

conpr i s¢ateen foaycepbapatadaging.dndele strtiotasidf amshmaoimasistol andse pl ant or rose

pl ant tissue,culture under aseptjc conditions; (b) culturing the shqots on
a first cul t@?ﬂ\l i Opgatg Bfaag%tﬁo{}é Qfhc Slpr’éé f‘{efhé]fn ]&ﬂnteﬂg}ioﬁ_ VaTERi um
conpr i SiyRgeRanE KhRAMRINR matuAbohipris& 861036 af § ML S BEOMR £ORTHRLCNY Of
napt hal ene acetic acid and indole acetic acid and sucrose as a carbon

source to produce explants with buds; (c) renoving the buds fromthe
expl ant g ,med}um in_an

;. (d ropagat i the buds on_the first culturin
encl os e@%é@é@ Eon gﬁ‘g’a gggher Pglﬂﬁ ﬁré"c Qg WBW@W V‘Sf%ﬁoﬁ%@t’fﬁﬂ%? fegyyladenine
Vrrglsts uo! ¥R Ger! bBuP! B 4/Blahd ABodt D0 Flgf1S ind b bifd Rt afiGFb 4k ioRe RRinEHCgSed
4. A method as in claim 3 wherein the auxin in the first culture medium is about 0.05 mg/L to

about 0.2 mg/L napthalene acetic acid.

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/L and about 0.5 mg/L, a concentration of myo-inositol at about 400 mg/L

and a concentration of sucrose at about 3%.

8. A method as in claim 6 or claim 7 wherein the third culture 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-inosito! between 250 mg/L and 500 mg/L, and about 3% sucrose.



WO 02/ 37953 PCT/ SG00/ 00183 16 (f) culturing the multiplied plantlets to
i nduce floral buds on a second culture nmediumin an enclosed vessel, the
second cwo uz/g79sedi um conpri sing thidiazuron, kinetin, SupeDSE€I@®1E car bon
source, nyo-inositol and napthal ene acetic acid; (g) culturing the
plantlets wwth floral buds to induce elpngation and in vitro flowering on
a third culture mediumin an encl osed vessel, the third culture nmedi um
conpri g RG,SHEA S <§}§in§‘8 w@@fé’ﬁ?fhe%&ﬂl?&ﬂtu?@ﬂ%&iuﬁﬂﬁﬂ af‘&)ncélﬁﬂﬁbﬁ‘ oB&Rkdse ACI d,
and nyoi nosistol; and (h) culturing the elongated plantlets on a fourth
cul t ur ebomed%and theamtibiotic dsadpicEls el a consentmtionthiebvden P0trhg/Ewhd 3P engfBdi um
conpri ses sucrose as a carbon source and an antibiotic. 3. A nmethod as in
claim2 wherein the first culture medium has a concentration of

Egzéglnt %S?”‘?,ﬁ o ?ggn@?éggﬁla?ésgah%out E%s%pﬁ&@f@@%oﬁngg@%&cﬁﬁ%kgﬁ%er ein the

auxi n icdmbpkigingi rst culture nediumis about 0.05 ng/L to about 0.2 ng/L
napt hal ene acetic acid. 5. A nethod as in claim3 wherein the auxin in the
first culture nreRATmS Yosnaskeats Homp mepiure TospplaBt om0 Plantdissie CUFUrSINdSt hod as
in claim ol 5 wherein the second culture nmedium has a concentration
of thlaa?pilftf%%lt%e% ween about 0. 1 ng/L and about 0. 3 ny/L, a

concent r at i qp) afitusig e $hoots oM first Kilfkelhz Meddurt DN eldkédidsed), thé firy Qultirasy t ol
bet ween 250 ng/ 1- and 500 ng/L and a concentration of sucrose between 1.5%
and 3%mexhumcnmpn@1ajga§>enwl eaing &1 Wm%ﬁlwtqdq‘@or@éb@muﬁ gprsigtiag @éaammlm a
concentr |ondod]:?91d azuron c{esu X gbou 1D { r@ 669 r%
concentd®sH 35 dd Jngaleiargl] g 2 éfﬁg‘ut'a ﬂﬁ@r %IS?_ PRI RS AP Tohids
sucrose at pﬂg;noaf@gtgebﬁdsr@éﬂq% &$ldnks; Cl aim 6 or cI aim?7 wher e| n t he th| rd
culture rredl um has a concentration of benzyl adeni ne between 0.5 and 0.2
mg/ L, a con((émmaaga@ng(bﬁe hudd ongheafizst swtuaingdneskium ingn Enclcesedc@wcletnmr@ducgn of

nyo-i nosi t o and 500 ng/L, and about 3% sucrose. WO
02/ 379%/‘@@)@9@65 ({I@“% A nethod as in claim8 wherein the fourth
cul ture medinm,iRp1Ans HRGERIeA driPle Afst SHRERREMOdium in an enclosed vessel;

(f) culturing the multiplied planﬂets to induce floral buds on a second culture medium in

an enclosed vessel, the second culture medium comprising 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 medium 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.



about 2% and the antibiotic is anpicillin at a concentration between 20
nmg/ L and 50 ng/L. 10. A nethod for mcropropagation of a rose plant and

fl oweri ngvob2/sses fromthe plant conprising: (a) preparPOSgauvgsshoot s
froma mature rose plant or rose plant tissue culture under aseptic
conditions; (b) culturing the shoots omg first culturing mediumin a

cl osed vessel, the first culturing nediumconprising a benzyladenine, an
auxin seheg hfé%Jdra@% EREn 0OUR 19QR 3B Sitieftdh Be seemidnali@Reme@aRtHas aaci d and

I ndol e acetic acid and sucrose as a carbon source to produce explants with
buds;  ¢eyoenteatiomiof@entiebdwden ﬂﬁang/ﬂivaddmm gcopdmtqatlmpa@mwﬂg)snthb buds on
theflr t culfuri ne encl ose sel C tlets with
new y f BFtHE W%ﬂh@g&(@)ddﬁﬁ g@l?}%r?gcocnﬁ@l laﬂf’ écho%?pegﬁ tho §taﬁé3%‘url ng
mediumin an encl osed vessel; (f) culturing the nultiplied plantlets to

i nduce floral buds on a second culture mediumin an encl osed vessel , the
second @6 A ufethoded i tlatn Y mlkréin theatond, cubtucy msdumshaa acandsmrataotmyo-

nyo-i nosi tol and napt hal ene_acetic aci (g) culturing the plantiets with
floral Bipgsol taéabcmy65%%@@9&9@96&%99@@?@5@@qa&w&r? gon athird culture
mediumin an encl osed vessel, the third culture nedi um conprising sucrose
as a carbon source and an anti biotic. 11. A nethod as in claim 10 wherein
the firs6. &dlctiodesi®diatiin Basheteif GHEcRiN tdlhire medfum By yoreeetnitioa dfelictesrvf
about 1.0 ng/L and about 2.0 ng/L. 12. A nmethod as in_claim 1l wherein the
auxi n i Abeuid%f andghe aujitieficismmmieitin & agperentratigpbaiyeen 2Qmedpaig SQmg/Iny/ L

Napt hal ene acetic acid. 13. A nethod as in claim1l wherein the auxin in
the first culture nmediumis about 0. 1 ng/L Indole acetic acid. WO

02/ 379537 PCHB(dAQ% 99 4188n 118 of 40 wherdl 408 calBure ddidh Fudir cdrhprided aQfutritdve
wherein the second culture mediumhas a concentration of Zeatin between
0.5 ny/ medib.1. 0 ng/ L, a concentration of myo-inositol between 250 ny/L
and 500 ng/L and a concentration of sucrose between 1.5% and 3%

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

combination with Gamborg's BS 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
PARADER®.

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 source.



15. A method as in claim14 wherein the second culture nediumhas a
concentration of nyo- inositol at about 400 ng/L and a concentration of
-sucrosevwd 0abosd 3% 16. A nethod as in claim15 wherei npCtveGoduongs cul t ure
medi um has a concentration of sucrose of about 2% and the antibiotic is
anpicillin at a concentration between 2(h ng/L and 50 ng/L. 17. A nmethod as
inclaiml, 2 or 10 wherein each culture nmediumfurther conprises a

nutriti ' ' i i ihd-tive medi um
Compr i g A Thedttin 0 R o Sy RO e gl DEPREL | 0° The
met hod of cl ai lenst,on2 cptokihih sdieetesd finorh Hige grose c@isistinig iof tHRdiszurhy duneta. and0. The
met hod of claim 19 wherein said Rosa hybrida is selected fromthe cultivars
consi sting &fati, gamhrensaseiieagdd ghp P%F’ét?tlo?ﬂfal?‘?l‘g%% of claim 20

wherei n sai gé%@%r%g%paiﬁ%%z%g%ﬁg egped fromthe cultivars consisting of

Orange PARA Iesta carl et PARADES, Bi anca PARADES and Frosty

PARADED. 22. aBowtulob uifl meei-inbsitads tissue cul ture m cropropagation of a rose
pl ant conprising about 1.0 ng/L to about 2.0 ng/l benzyladeni ne and about

1.0 ng/L to about 2.0 ng/L indole acetic acid and about 2% sucrose as a

car bon ugce,, 23, cul ture j f t el | e
B ant | 28 Sonpredieians it 5Rgr: 2L 2k e Rt S bt B Bledhy
napt hal ene acetic acid and about 2% sucrose as a carbon source. WD 02/ 37953
PCT/ S&0/ 00183 19 24. A culture nmediumfor the induction of floral buds
from a R6sé cpltenstmesiiumes gi ¢lgim 3% whergin saheutyiivotedivm ewnerésee ¥ medinmhia
group consisti.ng o hi.di gzyron, kinetin and zeatin; napthal ene acetic
acid at g% Bﬁh@‘%?"r‘t&#a&?‘l’oﬁs BIUEMSS ng[L: 3% sucrose as a carbon sour ce:
and about 400 ng/L myo-inositol. 25. A culture nediumas in clainms 22, 23
or 24 further conprising a nutritive medium 26. A culture nmediumas in
cl ai m 2837whenbire msaiiun fort the iiduetioredi floraldodpas edaivE2 treatnpmsingithidgrbematta on
with Garggr?c{e%trgtiol?gofva tOl%: 4? %o' 0.5 mg/L, napthalene acetic acid at a concentration of about 0.5

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 medium.

28. A culture medium for the induction of floral buds as in claim 26 comprising zeatin at a_
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®.



27. A culture nmediumfor the induction of floral buds as in claim26
conprising thidiazuron at a concentration of about 0.4 to 0.5 ng/L,

napt hal emeoazgsx acid at a concentration of about 0.5 nBCL/SGhi/oves3 n at a
concentration of about 0. 1 ngfL, 3 % sucrose as a carbon source and about
400 ng/L nyo-inositol, wherein zeatin iZ not present in the nedium 28. A -
culture nediumfor the induction of floral buds as in claim 26 conprising
zeatin at a- concentration of about 0.5 to 1.0 ng/L, napthal ene acetic acid
at a concentration of about 0.5 ng/L, 3% sucrose as a carbon source and
about 48D Aprethodyfer imierspraplagationerfa msa ¢ilidvanznd Snwaring okioses fromdheeplaut
present in the medium 29. The cul ture nedium of claim 24 wherein the rose
pl ant igpmﬁﬂﬂp%ybrida. 30. The culture nedium of claim?29 wherein the Rosa
hybrida is s j (S Fi esta
PARADED, Sc 56 Becptn &%],gt 8o o ¥ larr@ 2618 % B %rs({g{f/ PR ERED Ca e 03
PCT/ SQ@cpid8hditRs3 1. A net hod for mcropropagation of a rose cultivar
and flomeringﬂof roses fromthe plant . conprising: prepari ng young

g: . (a
shoot's from &) FRiRE 1heshqls ame fistt cp wwsﬁww&c&r&eéaﬁsa,@qﬁfawlwa%ptic
condi ti - éﬂﬂd' g [eTens i i I |
cl osed @EE%gfgkﬁﬁghkﬁﬁit c%@fﬁflng %#gﬂFﬁﬁgééﬁg??§#%gﬁgygvgggkﬁgﬁ?ﬂgﬁ auxin
and sucwithbuds a carbon source to produce explants wth buds; (c) renoving
the buds fromthe explants; (d) prop%%ating the buds on the first culturing
medi um i n an(CFENQydegthg bydefromghe exela®s plantliets with newy forned buds;
(e) multiplyj ] i 2 ur.l LU | n_encl osed
vessel ; and W% ugt Jrgﬁﬁ%t)ﬁiszonon@ﬁﬁ?%lcpw%%ﬁ#l%%%gﬁqﬁ%ée Yersgetl%c%rlo Ta ng
medi um plantdsts &ith hewBodfoviass Bhds;

(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.



