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ose, the 'Queen of flowers' is

aesthetically appreciaced by each and

very onc. No garden is complete
without 2 rose plant and no evenc is complere
without a rose flower. Resz is an economically
important genus af ornamenal crops. Rose
belongs to the family Rewceae, The genus Rora
consists of approximately 200 species and morc
than 20,000 vanedes. Cultivated roses are of
complex hybrid origin, Hence, it is referred as
either Rasa fybrida or simply as Rosa spp.

Geographically rose cultivation is distribored
both in 1emperare and tropical countries. Being
a favorite ormameneal plant, the flowers arc
cherished as exclusive rose gardens, as well 4s an
integral part of any garden, be it small or large.
Area of cur rose flower producdon worldwide
pacticularly in developing counirics s
cxpanding with a remarkable progression.
Flowers with shon and long stalk, ranging in
size and colour are wraded across the globe. In
the world trade of cul MNowers, the rose is by far
the mosc imporianc ceop both in terms of
quanticy and the amount involved in wade, The
demand for new rose varieties having varying
size and colour along with biotic and abiniic
resistance is consrandy on demand. Continued
creation and supply of new vadeties s
dependent on rose brecding programs.
Producdon of large number of propenies wich
differcnt gene combinadon s basic necessity of
any brecding program and that is constrained in

rose by cthe inhetent problems of sced
dormancy and seed germination. A lor of
rcsearch has been done for addressing che
problem to break the seed germination barricr
and 1o make advances in seed propagaton
(Banuprakash & ai, 2004, Hosafel e af, 2005,
Anderson and Byrne, 2007, Madeemn o o,
2013,). Biowechnological approaches in rose
improvement have necessitaced the research in
dssue culrure and micro propagation studies
{Canli and Kazaz, 2009, Alsempan, 2013,
Vinucha, 2017).

Besides growing for their urnamenral beaucy as

-a parden plant for s (lowers, rose cultvadon is
doc for varying utilitics in pharmaceutical and
cosmedc Indusiry. Bvery paer of the plane that
includes roo, stem, leaves, Flowers and frisits are
reporied o be useful for varying purpose
{Tejaswini and Prakash, 2005). Roses are
culuvated for extraction of aromaric
compounds for perfume indusery o teaditional
use in incense sdck and attar, R demaseena, Row
bonrboneans, B gallica and R centifolia are some of
the major fragrant rose species used in aromare
indusiry (Amjad ¢ 2, 2016). Most of these
species are propagated by cutdngs for
commercial culdvadon,

Rusc coldvaton ranges wide [rom simple open
field culdvation o growing within narurally
ventilared polyhouses and in green houses with
automiscd conrrol of all weather paramerers. 1n
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order to address the varying needs of culbvated
area in terms of soil and water qualiry, rose
propagation methods have changed over the
years, [rom the simple own-root muldplicadon
progressing 1o the budded hybnods, grafting,
stenting and micro propagadon.

There is 2 growing demand of rose plans for
commercial flower production as well as for
garden and pot purposes In chis paper, we have
made an amempr o consolidace the status of
sexual and asexual propagadon methods, the
progress that has been made over the years and
the research required in funare,

Asexual Propagaton Methods

Budding is the most widely practiced ascxual
method of propagadcn in rosc,  Grafting,
stenung, cutting and laycring are the other
methods being followed depending upon the
rase varety multiplied. Curting is the easiest
and least expensive method of propagalion, and
Is a prerequisite for propagation of rootsiocks
required forall other methods

FPropagudon by cutting - Notall tose varietes”
can survive on their own ropt  ParHculardy,
commercially culdvaied varicties of K Aybrads
meant (ot flower producion and garden
beautilication are unable to survive on cheirown
raat. Jn the concrary, commercially culdvated
fragrant rose varedes of R demarcems, B
borbontana and landscape varicacs of R raigasa,
as well as varictics of R ramima culdvated for iis
hips arc generally grown on thelr own roor
Mastof the climbing and rambler roses, as weli
as miniature roses are good o be grown on their
own ool Vadedes thar can grow well on their
own root are multiplied by cuwdngs. R
mulliflora, B caning, R indice and Rose adorata are
the major species used as roowtocks and

propagated by cutting,
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Genenally, the hard wood cutdngs are beter ind
rooting than soft wood cuttings. Prelcrablys
cuttings should be mken afier flowering is over
Curtings of 6-8 inch with 4-6 good leaves are
ideal [or propagaticon, The basal portions of e
stern made up of lesg than five-leaflets and from)
those which have open ot swollen auxiliacy buds:
are eliminaied. When the leaves are too small it
means that insufficient photosynthesis bas!
occurred [or the auxiliary buds thar sho
shoot. Original leaf area of stem cucting)
impacts upon number and dry weight of roots!
15 well as length and dry weight of the pimary®
shoot formed (Costa and Challa, 2002). Rose
cutdngs are normally planced withour leaves, il
exceptional cases of certain varetes, leaves
ectained on upper part of the cutdngs leads ta)
hetier roating,
Curttings can be directly rooted in beds, in coverss
ot in containers filled with media. Sand is the
most prefetred media {or quick coed
However, cuttings to be used as rcorstock forl
budding need to be becter rooted on fine soil
having high clay content so that Lhe root system;
is not disturbed and remains inwcr whiles
budding The roodng performance of rose
appeared to be less alfeceed by the poor aeration)
and more correlated with oxygen diffusion rates
than with air content. (Hans 1983). Callug
formation is a pre-requisire for root formation
in rose cutlings. In case of bourbon roses and in)
R damareens, w ger bewer callus formationy
farmers of Utear Pradesh, India [ollow ang
unique pracdce where in, they dig up pits in soif
placc the rose curtings and completely covert
them with soil for 15 days alter which
cuttings with callus planced our in beds are
expecied 1o give better roofing: Not miuchS
scienmfic srudies have done on this [armery
practce to understand and improvise it furthes
Scientific srudies have concenoraved more if
propagation chambers with controlled
environment than with ficld simadons. Fof
instance, mulciplication of cultings !



propagadon chambers wich enhanced ambient
catbon dioxide coneencration (350 ppm) has
been reporred vo hasten the formation of callus,
callus proliferaton and enhancing the number
of roats formed (Costa efai, 2007,

Rootng hormones were reported to be
beneficial to gec betrer roodng of ennings buc s
not essendal in many of the specics being used
as roorstock. Research studies regarding use of
hormones for rooang have reported varying
resules with wide range of auxin coneentradons
to be used for efficient roting, Using 3000-
3500 ppm. of rootng hormones cither NAA or
IBA was reporwed 1o encourage number of
roors, averape ok lengeh as well as (resh and
dry raot weight per curing (Hajian and Khosh
Khui e/ 24, 2000). On che contrary in B randna,
highest rooting percenrage wich maximum root
length was reporred 1n cumings weated wich 23
rpm [BA lor 20 min and the larpest number aof
roows per curting was obrained with 100 ppm
IBA for 30 minutes (Hosalgr & af, 2005).
Concemraton of hormone required vanes
berween genotypes and species. There is a necd
for scieniific invesdgations w (pure our the
essentiality of hormone requirement and
assoclared factors 10 be considered besides the
Eenolypes.

Single node conings - There are few cuc
flower rose varictics, thar are muluplied by
cuttngs with single nodes. The selected floral
stermn is usually divided imo 3-5 small cutdngs of
6-B cm cach with a five-leaflet leaf ar the
cxtremnity. These cunings are rooted in high
humudicy growth chambers afier pretreatment
with roodng hormones

Layering - Layering is pardeularly used when &
single plant of rare species or a rarc plant, have
ro be muldplied ino number of plants. I is
pracuced mainly in case of chmber and rambler
varieues where the stem can be easily bent,
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Budding, grafting and stenung - Propagation by
these rechniques has the advantage of
adaptability across wide range of soil conditon
and reduced vegeradve phase. All these
methods stock and scion
combinatons, All mosr all che rose varedes can
be ultiplied on suitable roon stock and most of
the rose varicties perform berter when budded
or grafied on roos stock compared to the
performance on dheis own ool Fresh weight
and diameter of flowering stem, fresh and dey
welght of MNower, Nower Jiameter and lengtly,
petal number, leaf chiorophyll conwem and
quality index were higher in grafied plams

involve root

compared w those propagated by curonps
{Farzad Nazari er af, 2009),

Rool stock - Rooswcek can be prepared in
polybags or in heds.  Varuus species and
varienes are being used as rootswcks across the
globe. Use of roatstocks vares for different soil
and environmental conditnons. Rate Sawksize
Adv, R raming L, K cbivensit Jacg,, R msltiflori
‘Thunb, B indica, and F. sanedt arc some of the
mast widely used species as roomocks, "[ndiea

major; "Mawal Bder’; 'Inermis’. 'Dr Huey',

"Masquerade’, are some of the popular varicties
of rootstock used wordwide. In northern
India, R indicais widely used while in southern
India it is B senditffora and R. canina. "Nishkam'
bred by FCAR-Indian Institue of Horieultural
Rescarch, Bengaluro is o roowsmock variely
withour prickles making It convenierm (or
budding. This variety having resistance for both
black spor and powcdery mildew and with high
bud uptake pereentage makes it a better choice
particularly when there is 2 need o save the rare
varieiies.

MNumber of cur flower, stem and  (lower
diameicr, leaf fresh and dry weights, flower
stem Lresh and dey weights and leaf chlorophyll
index were affecied by the type of roostock
used. R samiue was reporied to be the best
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rocstock lor producing the highest number of
flowers (Khosh-Khul and Zargardan 2010).
These roosock-imposed  alterations  varied
between the vatehes and 0 response o the
rootstocks used.

Like breeding of rose vaneues, root stock
breeding is also done ro develop ideal root
stocks. Apan (rom convendonal breeding
program, non conventional approach of
genclic cranslormarian is also being ancmpred
for developmence of the ideal roommock. For
developing roststock with improvement o the
roor characienstes, the role A, B and C genes
from Agrebacierun riezogener were used for
translormadon. Transfosmant expressing rol C
tesulted in pood prowth. Grafting experiments
on this transformed roorstock resuled in
aleered plant architecure with more basal
shoots producing mose flowers (Van Der Salm
etal 1998).

Scion - The scion vadery is that whose flowers
are desired 1o be produced. The dght siage of
scion should have the fower just opencd widh
full-grown leaves. Axillary buds are used in
vither prafdng or budding, In case of budding,
individual bud iz scooped out of the siem
whereas in grafiing and stendng, stem with the
node and bud is used. There is 2 need of
research 1o wndersiand rhe axillary bud qualiy
and its intcracdon with reselting plame qualiey:
Sciendfic understanding of cach and cvery
axillary bud on fowering siem and  ics
regencradon abiliy will facilisie propagadon
and pruning technigues to be lollowed in rose.

Budding - It is by far the most widely used
method of producing rose planis Budding is a
special method of prafting in which a single
vegelaave bud waken from scion is budded w
root stock. Buddine is done enher in polybag or
in bed. Commoon budding methods arc T
budding, chip budding 2nd parch budding. All
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the chree methods with minor vadation at
being followed depending upon the experdse ol
budders T budding is the most
budding method used in rose. The name co
after the shape of the cur made on root stock i
insert the bud. ‘T budding can be done af L
when the root stock is in actve prowth and
when bark can be easily separated from th
waorkd. Best bud can be selecred from che cen --'-1
pardon of the flowerng shooe. Age of the bug
was thoupght w be the influencing factor in '-",.:
bud growth, [However a systematic  Study
demonstrated that the age of the bud was ng ::1_
major factor in determining the rae of b _
growth (Hris et al., 1998). In case of "T" budding
any cambium wood porticn attached oo il hay :
be remaved exposing che bud inside the bark
On the coneary, in chip budding, the bud §
sliced out with very chin layer of bark so thal: 1 .'
affort 18 further made w remove the camb .
layer inside the bark, The method is alsa ¢ !‘-f
as shield budding Chip or shield buddin
results in stronger hushes with a considerabl
greatcr fresh mass and @ greater number O
shooes than the "I" budding. Number of flo _
and che lengih of shoots were also bener
chip budding (Pudelska, 2001

To perform the budding, rootsiocks shauld b
planted in beds with a distance of 2h. 'I'h .
would have stronger roodng system and @
wair in bed lor considerably longer dme [
uprosting and canster w the place of PIa.nl:l i
In case of bed plamted roor swocks, they
maintained in such a way as 1o have a single mi
shoot removing all the side beanches. Norm 1
a single bud is budded imo a roctstock. Twil
three buds can also be budded imo the szl
racostock, giving a betier chance lor the bud i
(13] l].'l.l: mﬂﬁfﬂf_k 50k A5 D ENsULE zn}? one l:l[l
bud co sproun, BMuldple budding is dong
various heights of the same shooc "!'-
different shoots of the same plant. In such i
mare than one shoot is left on che rootscock)
Facilitare budding of more than one bud.




Lnhancement in area and spread of rose
culrivarion necessitated long distance
transportation of budded plamis {rom
specialised rose nurseries and thar resolied in
polybag method of propagation. In case of
polybag method, roosiocks are raised in small
covers of 3"x4" size and budding of desired
varieles is1aken up on these,

Grafting - Several differenc mechods are used 1o
join the sciun variety to the roostock. Different
gpes of grafing are practced in rose. Most
common methods are - Clefr grafing, Whip
and ongue gralting ‘The most common form
ol pralting is clefr grafting. This is useful for
Joning a thin scion to a thicker branch or siock.
The roor sinck should be splic to form a clefr
and the end of the scion is cur o a long shallow
wedge. Union of scion clelt inte wedge of ront
seock resule into new plane. Whip-and-tongue
grafing is another furm that requires more skill
1o make the cuts so thar the scion and the swock
{ix upnealy,

Steniing - Van de Fol and Van der Viec {197
introduced 2 modified rechnique whercin
cuding and grafdng is performed in one acton
and called iv as "seendng'’. The proceduce is
similar o grafung except 1he size of siock and
scion, and the unroored stock. In stenting, the
graft union must be formed bhefore roor
initadon, After leaves formation on the scion
there must be 2 (ree transporr flow of
carhohydrates and namral hormones from che
leal 1o the base of the rootstock for new root
iniiaden, When a suitable roostock is used the
oot lormadon afier stendng can be beter than
those produced by comventional roodng, This
technique is suceessful in humid chambers,
Roor stocks are cucinto secdons of 3-4 inches
and the siems ol scion to be used as a scion are
cut into secHons having 2 or 3 leaves on cach
secdon, Wedge prafning is donc with the
sectiuns and is kepr {or roodng If kepe
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sufficiently moist and warm, this grafied cuning
will roor within 1wo or chree wecks: This
method was further improved by grafdng a
scion on roastock with just one inernnde
without bud (Van de Pol and Breukelaar, 1982,
In this method, an imernode lengih of one inch
is sufficient to be used as rootsiack for stendng,
This improvemenclowered the problem of wild
suckering, Applicadon of rooung hormones 1o
the gralt sice, resulied in more success of grait
union (Cummins and James 1997). A minor
modification of stenting was also attempred
where in instead of graldng, buddiog was done
{Chien-Young Chu, 1990).

In most of the budding and prafiing procedure,
the grafted bud or scion Is over powercd by the
activity of the roatstock resuldng in reducoon
of success percenrage. Swendng procedure
address this problem as the formarton of the
grafu union and of adventitious roats occur
simulltancouvsly. Advances in stenting
techniques needs further impeovement in
mechimsaton of the procedure making the
industry more cconomical and  efficien.
Success of a grafi union depends on the
esmblishment of a callus bridge berween he cuc

surfaces ol scion and stock, and the subsequent

establishment of & funcuoning vascular cylinder
connecunp scion and stock, Histe chemical
investigation ol the stem above and below the
graft union indicaced starch conem of the scion
and swock varying chroughout the establishmense
period of swending, indicating the
photosyniheue acdvity responsible for rooting
and establishment (Van dc Pol e af,1998),
Scienulic rescarch of microscopic and histo
chemical srudics will help ro undersiand the
cellalar level reasoning and for (urther
advancements.

Sceed Propagation

In general mse is muldplied by vegerative
propagation and rose seeds are not used for
commercial propagadon. Bomnically, rose (ruirs
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are known as hips and sceds are known as
achenes. For easy undersmanding and for
convenience, lerminology of [ruits and seeds is
rerined in most of the research works reposted.
Seed germination Is essendally required in rake
hybridization program to develop new variedes
and rootsiocks, Most of the commercial rose
vadedes do nor set seed. Seed serting abiliy
vanies among genotypes and attemprs (0
enhance seed set swmrs from selecion of
parcnis to method of crossing (Tejaswini and
Dhananjay, 2006). Rose seeds do notgerminate
casily due w inherent seed dormancy problem.
Reasons responsible for sced dormancy varies
from anawomical [eatures to biochermical
besides hormonal canstituerus. In addiion tw
hard seed coar (Bekendam, 1973, Gudin #
af, 1990, Jin Bo ¢ f,1993 and 1995, He o
af,2001), anatomical feawres of achenc (He «.
al,2001), seed consdtuents (Zeng & af  200H)
and localisaion of ABA in the percarp and
testa (Jin-Bo e #1993, He of of,2001} are
known Lo be responsible for dormancy in rose.

Autempts 1o enhance seed germination
percentage needs 1o address all the inherent
problems associated with dormancy: Starting
with simple methods of manipuladon in suge
of seed harvest (Lamoni, 1985, Dadlani & at,
1989, Jin Bo «faf, 1993 and 1995, He et o, 2001)
several methods have been tried o eliminate che
problem of seed dormancy and to enhance seed
germination. Being kept for two years after its
collection, seeds of R. canina show a high level
ol germination without any additional pracess
(Alp et 2f, 2010), In an attempt to decrease the
duration [or germination and to cnhance the
percentage of germination various Learments
of light (Yambe ef 44,1993, Younis et al., 2007),
stratificadon (Voylatel & af, 1999, Brnetks,
1998), scarification (Jin Do «f af,1993,
Bhanuprakash e af, 2004, Younis e al, 20077,
pretreatment  with enzymes (Yambe and
Takeno, 19223 and harmoncs (Bhanuprakash #f
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al, 2004) were cried. Role of varyin
combinations of warm plus cold smdﬁciﬁ-

was found v be effcctve in breaking seed
dormancy (Zhou « af, 2008, Haouala oy
2013, Nadcem ¢/ ¢/ 2073, Zhou and Bao 201 1),
Research gaps in teems ol germina Hon.
pereentage and period for germination needs ti
be addressed for long term benefit of the 1o
industry.

Biatechnology and Rose Propagalion

Micropropagation - It is widely accep
propagation method for mass multiplication o
disease free planrs in short Gme. Virus-in
shoor culure lines can be obrained b
thermotherapy (Previad #f af, 2008) and s -\
tip eulrure (Goling, 2007). Onan annual b
around four lakh plants can be multplied from '|
sinple rose plant by mictopropagation (M

[985). In sitre plant material can be wested By
molecular methods like ds-ANA and RT-REH
for viruses and virolds to ensure pathogen-fié
and genctically uniform rose micea-plant
(Minas 2007). Micrpropagation of roses are ol
of the most cxciting supporing pmc:durﬂ il
producing new varicties by rapid rnulupllca
and speeding up breeding programs. This 4
plays a significanc role in preserving high-gus
shoot culures.

Shoor regeneradon and muluple shoots :am
obiained from nodal explams culrared on
basa! medivm {(Murashige and Skuug,I
supp'lcmr:ntcd with 3% (w/v} suer ;'
containing various concemtrations of N
benzyladenine, kinerin separately or {1
combination depending upon the cultivar i
species (Senapard and Rout, 2008 and & i
Udom #f af, 2009). Though M5 medium is ]
most commonly used and best suited mediafe
regencration {Nizamani &f af, 2016, Vinul
2017), there is reporc of Van Der Salm m -;II'-'1
giving good shoot induction (Pahnekolayi #f
2015). Axillary buds or nodal medsterms are




preferred explants uséd for shoot regeneranion
(Pahnekolayt e af, 201 5, Nizamani ak, 2016).
However, leaf segments ean also be used for
shoot regencration (Moallem et al,, 2012),
Shoot elongation can be achicved with BAPand
GA, of various concentrations and
combinations (Mamama e @/ 201 5). Intlusion
of GA;, TAA, NAA [TDZ, and Phloroglucinel
were also reparted in various species  and
varieties of rose to enhance frequency of shoot
proliferation (Zohreh Jabbarzadeh and
Muorteza Khosh-Khui |, 2005, Oze and
Arslan, 20006, Khosh-Khuj o al, 2010, Artio et
al. 2012, Moallem et al,, 2012, Salekjalali,
2012, Alsemaan, 2013, Requirement  of
growth hormones depends on endogenous
concentration that varies across species and
varieties, Miniature roses have Jow endogenous
concentrations of auxin and cytokinins and
demand high concentration of auxin fir callus
inducton and of BAP fur shoot regeneration
(Zakizadeh e af, 2010), The frequency of
shoot multiplication inereased u P to the bth-Tth
subculture, and ‘then declined thereafrer

(Senapati, and Rout, 20 )8y

Regenerated shoots readily ruated 6 1/4 Ms

medium  devoid of growth regulators (Nak
Udom & af, 200m). Rooting could alsa be

obtained upon transterring the micrushoots
into half-strength MS  medium (Ruchika
Bharadwaj ¢ af 2006, Senapati, and Rout, 2008,
Salekjalali, 2012, Alsemaan, 2013 Kumur o ks
2013, Pahnckoliyi e al, 2015).  Various
concentrations and combinations nf NAA or
LAA, IBA, l#—dicmu:-mphmwx}-accd cacid (2.4-
D) were reported to impact on percentage of
rooting (Zohreh Jabbarzadeh and Morteza
Khosh-Khui, 2005, Ruchilay Bharadwaj er o/,
2006, Attio et al. 2012, Moallem et al., 2012
and Nizamani #h, 2016) and nceds
standardization with vareties and species to be
used (Vinutha, 2017). The regenerared plantlets
were best acclimatized in peat in combination
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with equal proportions of either sojlrite
(Ruchika Hhrﬂdwuj et awh, 2006), or sand
(Zohreh Jabbarzadeh and Morteza Khosh-
Khui, 2005), or  perlite (Khosh-Khui e 4/,
2010),

Synthetic seeds - Regeneration of plants
through the techniques of plant tissue cultire
and their subsequent acclimatization and
delivery to the field poses many problems,
Synthetic sceds concept has emerged to address
these problems. Synthetie sceds are basically
defined as encapsulated somatic embryos which
tunctionally mimic seeds and car develop into
seedlings under sterile conditions, In a broader
sense, it would also refer o cacapsulated buds
or any other form of meristems which can
develop into plants, The direct delivery of
encapsulated material will save many
subcultures to obtain plants and also eliminate
the difficult stage of acclimatization of iy titro
plants, In rose, synthetic sceds were produced
by hardening 3% Na-alginate beads, containing
apical buds, in 100 mM CaCl.2H O solution for
30 minutes. All the synthetic seeds were then

+ able to germinate in 10-1] days, independentdy

from the presence of sucrose in the artificial

‘endosperm of the bead (Previa ct. al,,2008),
Research 10 standardise the production of
synthetic seed will also go a lon g way inadopting

this strategy for conservation of  valuable
genetic marcrial,

Sced [/ Plandng Maicrials Srandards

There are no specific standards fixed for
planting material in rose. In case of tose, wide
mnge of planting material are available such as
budded, grafted, bare-root, oWwn-root, and
containerized plants of various growth stage as
well as in various sive of polybags and pors.
Normally for ease of transportation as well as
for large seale cultivation for commercial
production of fowers, budded plants in small
polybags of one month old are used. However,
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plants in bigger polybags of 6-10 monchs ald
are scronger and percentage of establishmen is
higher. For establishment of gardens, bare root
plancs arc preferred thar are swonger and can
establish well.  Care should be sken o ensure

the producton of planting maredal frec from
pests, pathogens, vicoses and roor knoc
nematode (Meloidepyne hapla). Establishment of
region specific raotstocir and produdtion speiific planting
material standands piill be of significand contribition for
the rore induriey.

Furure Weeds of Rose Propagaiion

Techniques of propagaton and ideal root swock
development are two lines of research requited
for advancing the producton of guality
plancng marerial.  Root stock breeding is an
imporcang arca 1o be considered o develop
roms scock char can imparc vigour aad is
resisrant o pest and discase. With cthe area
expanding under cultvadon of roses, o is
essential o (ind out suitable roortstocks thar are
well adaprable o marginal land as well as
problemacic soil condidons of saline and
alkaline. Environmental issues such a5 soil and
warer quality alang with chemical residues pose
great challenpes in che furure which can be
addressed by research in the development of
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N
ideal roorstock. The need of the hour is
stocks thar can efficiently absorb and assimi
raxic merals o imparr vigorous growth of sciof
are.

There i an emerging marker of pot oS
Pored plants are expected 1o have diffen
growth habir, with dwarf swamre 2nd e atly
Aowering with muldple Mower swalks. Genetig
potendal of 2 varery can be expressed By

suitable propagadon technique 1o aloer seouctu)
of plant. In contrast w small por roses, 78
roses are another extreme form in demandl
Right propagation technigue of pot as wtll !
tree rose plane production needs 1o be evalve d.
In order to fulfill the constant demands g

novelry in flower, it is but impendve ro mih
advance in sced propagadon rechnique Thereil
a need of sciendfic undersranding am
applicable research in the area of shorieniy
stratficadon  period  prezequisits to .
germination and w enhance the s
germinadon percenage. Advance in synrh
sced producdon as well as micre propagal T'u
rechoiques would also provide opportuni des i
enter ineo unexplored areas of Tneernadatil
mading of plants. '
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