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ABSTRACT - Horticulture is an important part of agriculture with many important crops being vegetatively propagated. The
objectives of this work were to discuss some of the most important characteristics of vegetatively propagated crops and the breeding
strategies to develop andgpagate new cultivars egetative pppagation enables to fix favorable combinations of irtgudrtraits,

vety specific chemical compositions, superior genetic variance interactions and high levelsazylyetsityBreeding new cultivars

involve few possibilities of genetic recombination by sexual reproduction and many generations of selection and vegetative propagation.
Marker assisted selection should be useful for genotyping and selecting complementary parents for crossing and for identifying
superior genotypes at early stages of selection. The tissue culture technique enables to get disease free stock plants and to maximize
its multiplication rate, having an important role in yield and quality of these crops.
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INTRODUCTION buds and apomictic seeds) develop new plants and results
in a clonal population. Clone is defined as a genetically
Horticulture, an important part of agriculture, refersuniform material derived from a single individual that is
to the production of fruits, vegetables, flowersyegetatively propagated eith@r vivo or in vitro. In
ornamentals, medicinal and aromatic plants and includepecies cultivated for vegetative products, as potato
many services, which promote the management, productigiolanumtuberosun), cassavaManihot esculentaand
and marketing. Horticulture has established its importansgeet potatolpomea batatas the flowering and fertility
in many aspects of innovation, improving land usegre reduced and less important in a new clone. In these
promoting crop diversification, generating employmenspecies there is a competition between consumption and
and providing nutritional security to the people (Sonah &tgetative propagules. One hectare of potatoes demands
al. 2011). Many horticultural crops are vegetativelywo tons of tubers with the average size of 50 g. However
propagated, because it makes possible to fix and multigly species cultivated for fruit or reproductive product, as
favorable genetic combinations. strawberry Fragaria X ananassg fruit yield and quality
Vegetative or clonal propagation is an asexualre very important traité\s most of these crops combine
reproduction in which successive mitosis of specializesexual and asexual reproduction, there is a wide genetic
vegetative propagules (as bulbs, corms, tubers, cuttingsyiation among species and populations, depending upon
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the relative importance of sexual and asexual reproductiand induced mutations can easily be identified and
(Eckert 2002). propagated (Nybom 1961). Undesirable crosses and the
Some vegetatively propagated horticultural speciegeleterious effects of wild to crop gene flow are easily
are among the most important food crops. The Food andntrolled.Vegetative propagation allows multiplying
Agriculture Organization ranks potato as the fourth crogpultivars that produce no viable seeds. Propagation of
after wheat, maize and rice and cassava as the sixth cemme species is easiatore rapid, and more economical
after barley Potato has being recognized as the werldby vegetative methods than by true seeds (McKey et al.
major staple crop, produces more dry matter and prote2010). Species as potato can be vegetatively propagated
per hectare than the major cereal crops and has the protgntubers and cuttings. The advantages of cuttings are
with the highest biological qualitesides a staple food, the rapid mass propagation of selected clones and
potato is grown as a vegetable for table use and procespeapagation may be done in bathvitro andex vitrg
in to French fries, chips and an increasingly wide range which increases the propagation rate.
frozen and chilled products. It is also used for dried  The high heterozygosity and hybrid vigor make the
products and starch production. Cassava is the primarggetatively propagated crops very vulnerable to
staple for more than 800 million people in the world, mostlinbreeding depression, thus they are not submitted to self-
in the poorest tropical countries. Cassava plays amllination. The inbreeding depression in autopoliploids,
essential food security role, because it matured edible roatsthe cultivated autotetraploid potato, exceeds twice that
can be left in the ground for up to 36 months (Lebot 200Qredicted by the inbreeding coefficient. This response has
Sweet potato ranks the seventh crop, just after cassabaen attributed to a decrease in favorable interactions of
Its storage roots are rich in carbohydrates and vitéminsecond and third order and a frequency reduction of
and its leaves are rich in proteins. Sweet potato has divetsragenic and trigenic loédwutopoliploid species can also
uses, ranging from consumption of fresh roots or leavescumulate a greater number of masked deleterious
to processing into animal feed, starch, Qowodles, recessive alleles than diploid species, because of the
natural colorants, candy and alcohéams Dioscoea multiallelism (Bradshaw 1994).
spp.) provide the staple food for millions of peopl&fiica, The result of the breeding process is a drastic
SouthAmerica,Asia and the Pacilc tropical countriesreduction of genetic variability and only the best
The underground storage organs are tubers that canpseforming genotypes or even species are cloned. More
stored for four to six months after harvesting withouthan 97 % of the world potato production is based upon
signilcant deterioration of their nutritional propertiesthe autotetraploids. tuberosunsubsp.tuberosumonly
These root and tuber crops are among the oldest on eartte subspecies from seven cultivated species that
and they were the only staples and fed big populationscludes diploid (B = 2x = 24), triploid (2 = 3x = 36),
before the introduction of cereals in developing countrietetraploid (2 = 4x = 48) and pentaploid (2= 5x = 60)
Today they represent the second set of food crops aftetawkes 1990). High uniformity usually leads to high yield
cereals (Lebot 2009). and genotype by environmental interactiArclone has
The objectives of this work were to discuss some dhe same environmental need at the same time and also
the most important characteristics of vegetatively propagatdte same level of pathogen reaction, which under stress
crops and the breeding strategies to develop and propagatey reduce yield and production quality

new cultivars. Vegetatively propagated crops may have important

source of phenotypic variation from transgenerational
IMPORTANT CHARACTERISTIS OF epigenetic inheritance. Epigenetic inheritance is a variation
VEGETATIVEL Y PROM\GATED CROPS transmitted from mother to daughter cell not resulting from

differences in DNA base sequences and/or in present

Vegetative propagation enables to fix favorablenvironmental conditions (Jablonka and Raz 2009). The

combinations of important traits, very specific chemica¢ffects of bud position along the stem, bud age and

compositions and superior genetic variance interactiorsnvironmental and/or rootstock of the excised tissue are

It also preserves high levels of heterozygostyinique transgenerational epigenetic inheritance, respectively

characteristic of such plants that is necessary for higlescribed as topophysis, cyclophysis and periphysis
hybrid vigor (Glémin et al. 2006). Favorable spontaneou&laehn 1963). In rose®Rkpsa hybridy cuttings excised
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from lower medial position along the shoot originate@Hawkes 1990). Despite the low level of genome differentiation
plants with a higher fresh weight, greater flower sterim mostSolanumspecies, the germplasm can not all be
diameter and specific fresh weight than those plantsrectly used for breeding due to a combination of ploidy
originated from apical or basal positions (Bredmose anével and endosperm balance number (EBN) incompatibility
Hansen 1996). (Hawkes and Jackson 1992). The majority of the diploid
One hypothesis of the domestication syndrome af¥ild species can be directly crossed with dihaploids«(2
the vegetatively propagated crops is almost an instantane@us- 24) of cultivated potato. Dihaploids occur as a result
and simple process of selecting and propagating superadr parthenogenesis (haploid pollinator technique) or
genotypes. Domesticated populatidresre had very few anther culture (Hermsen 1994). Dihaploid x wild species
recombination and selection cycles to differentiate frorybrids can be crossed with cultivated potato via unilateral
their wild relatives (Zohary 2004). Therefore, only a mix osexual polyploidization §4- 2x crosses) usingiametes.
sexual and asexual reproduction system would be ableAtso, two dihaploid x wild species hybrids that produce
generate so ample opportunity for the accumulation &h pollen and & eggs can be crossed in a bilateral sexual
domesticated traits. Seed propagation would increase thayploidization (X - 2x crosses) to create novel tetraploids
genetic diversity and vegetative propagation would figHermsen 1994, Hanneman 1999). It is reasonable that the
superior hybrid combinations and increase its frequeneyild parent should be selected for important traits as
in the population, resulting in a confusing diversity ofuberization, tuber quality traits, tolerance to environmental
domestication syndromes (McKey et al. 2010). Thesdtresses and resistance to diseases and pests, sexual
distinctive features have direct implications in the breedirfgrtility and 2 gamete production before crossing with
programs of vegetatively propagated horticultural cropslihaploids. Therefore, the knowledge and use of endosperm
balance numbedihaploids andr2gametes made available

BREEDING STRATEGIES AND DEVELOPMENT a wide range of th&olanumgenetic diversity to potato
OF NEW CULTIVARS breeders (Hanneman 1999).
This breeding strategy was used for the introgression

The possibility of combining sexual and asexuaf |ate blight Phytophthora infestafsesistance from the
reproduction systems in almost all vegetatively propagatgg|q diploid specie$. microdontun2n = 4x= 24 e 2 EBN)
horticultural crops is the key strategy to develop neyy cyltivated potato (2= 4x = 48 e 4 EBN)A total of 175
cultivars, because hybridization is the best approach ¢thnes from six accessions & microdontunwere
increase genetic diversity and combine traits in an individug{,z|uated against the US 8 genotyp@ matting type of
(Hancock 2004). The identification of one genotype with jnfestansand 27 highly resistant ones were selected
superior hybrid combination is sufficient, because vegetati\(gom:heS et al. 2001). The most distinct clones from
propagation fixes its heterozygosity and non-additivgy|tivated potato (Bisognin and Douches 2002a) were
interactions and allows its multiplication, even of sterile gssed with a susceptible dihaploid and the most
genotypesAdequate breeding strategies and populatiogegregating progenies selected for genetic studies. The
size enable fully exploitation of general and specific combiningrogeny of the cross between the dihaploid MSA133-57
ability that result in high hybrid vigor (McKey et al. 2010).[(5_ tuberosunx S. chacoengex S. phureji and S.
Therefore, a reasonable breeding strategy would be to exPlﬁiErodontun(PlSQSSl 1-5) was mapped and selected for
as much as possible the gene pool diversityreasing |ate blight resistance, vine matutitghip color tuber
genetic variability in the cultivated germplasm W0U|dappearance, specific gravity antllen production. One
reduce the crop vulnerabilitycrease the gain from selectionsg|ected clone from the progeny was used for unilateral
and allow the incorporation of specific traits in NeVyoliploidization (4 - 2x crosses) to introgress genes to
cultivars. cultivated germplasm. The quantitative trait loci conferring
late blight resistance &. microdontuncould be followed
through poliploidization and the identified microsatellite

The potato probably has the widest genetic diversitysed in a marker assisted selection program to introgress
among related wild species than any other cultivated plathge resistance gene from a wild species to cultivated potato
with the vast majority (74 %) of the diploid species, an{Bisognin et al. 2005As done for late blight resistance,
the rest being triploid, tetraploid, pentaploid, and hexaplother important traits can be followed through poliploidization

Gene introgression to cultivated germplasm
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to increase the genetic gain in a marker assisted selectimtause of sterility or low fertility of hybrid combinations.
program of multiple traits to increase the genetic diversitynterspecific octoploids involving these wild species were
of cultivated potato. synthesized and were successfully used as male parents
In potato there are other successful gene introgressionsrosses with cultivated strawberry (Evans 1977).
of specific traits from wild species. Resistance genes The introgression of multiple and disable traits from
against late blight frors. demissurand Sstoloniferum  wild species would increase the genetic diversity and the
viruses fromS. chacoensandS. acauleand potato cyst probability of selecting superior clones from single crosses
nematodes fronS. verneiand S.spegazziniiwere and of identifying important traits in new potato cultivars
introgressed. Some hybrids involving wild species anchainly by chance (Bradshaw 2009). Molecular marker
cultivatedS. tuberosunsubspandigenaandS. phureja assisted introgression, as showed for late blight resistance
were extensively used in breeding new cultivars in Europe potato, is the key possibilitfConverselyit depends
(Ross 1986). Even with all these breeding efforts and tlupon the availability of saturated linkage maps and the
wide genetic diversityonly seven wild potato species arddentification of markers linked to the most important traits.
present in the pedigree of the cultivars developed by the an optimistic scenario, marker assisted introgression
breeding program of the Scottish Crop Research Instituspeeds the process of broadening the genetic base,
Solanum demissuisiin the pedigree of 58 cultivars conferringbecause of the usefulness of selecting to desired traits
resistance to late bligh§. verneiis in 19 cultivarsfor and against the wild species genome (Hermsen 1994).
nematode resistance, éddmicrodontunis in 15 cultivars Therefore, marked assisted introgression is worth for
for potato virus Y resistance. The other four spectes (identifying the best hybrid parent and the need for new
multidissectumS. commersoniS. magliaandS. acaulg  cycle of backcross to cultivated germoplasm and selection.
are conferring resistance to other fungal and bacterishe marker assisted introgression should get many
diseases without a deliberate breeding effort (Bradshadwenefits from genomic resources, like whole genome
2009). Potato clones with different wild genomesequence, large number of expressed sequence tags, large
composition were selected with high specific gravityld insert genomic libraries, molecular markers and high
and set of large tubers and good tuber appearangensity genetic maps. The most important projects of
(Lambert and Pinto 2002As biotechnological tools are genome sequencing of horticultural crops are tomato
incorporated in breeding programs, other traits and wilgvww.sgn.cornell.edu/about/tomato), potato (www
species are going to participate of the cultivated potapmtatogenome.net), papaya (wvasgpb.mhpcc.
germplasm. hawaii.edu/papaya) and grapes (wwiaceae.og).
Because of natural hybridizatidv, glazioviiisthe Conversely compared to cereals and other crops, the
most frequently species used in cassava breeding (Lelpobgress of genomic studies in horticultural crops is
2009). Interspecific hybridization is very difficult in sweetrelatively slow (Sonah et al. 2011).
potato, because of crossing incompatibiliBao et al. )
(2009) reported novel interspecific hybrids betweePevelopmentofnewcultlvars
cultivated sweet potato i§2= 6x = 90) and the two wild The objectives vary among horticultural species,
diploid (2n = 2x=30)I. grandifoliaandl. purpureaspecies. breeding programs and final use of the crop. In potato
The diploid speciek triudais the only self incompatible more than 50 traits should be combined in a modern
as sweet potato and producespdllen. It has been used cultivar, including yield (morphological, physiological and
as a source for disease and pest resistance (Lebot 20@jtogenetically factors, adaptation to field growth
Besides gene introgression, interspecific hybridizatiorechniques, harvest and storage), disease and pest
was also involved in the origin of a new horticultural cropresistances, tolerance to environmental factors e quality
The natural interspecific bybrid combined the fruit size dfraits depending upon utilization purposes (Ross 1986).
F. chiloensiswith the fruit color and flavor df. virginiana New strawberry cultivars are improved for specific
to form de octoploid (2= 8x = 56) cultivated strawberry agronomic (yield and size), qualitative (firmness, sugars
The introgression of important traits as unique flavorgontent and acidity) and sensorial (color and aroma) traits
vigor, disease and pest resistance and adaptability t@@mbined to disease resistance and crop adaptability
wide range of environmental conditions from wild specie€Capocasa et al. 2008). For cassava and sweet potato, new
with lower ploidy (%, 4xand &) levels have been fifulty, cultivars should have adaptation to farmer conditions,
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yield stability extended harvest season, high dry matt@erefore, the possibilities of increasing scientific and
content in the storage roots and good eating quality (Lelbgnetic approaches to sophisticate the breeding program
2009). are the possibility of selecting best and complementary

The development of new cultivars of vegetavelyparents, of increasing progeny size and screening
propagated horticultural crops has not been evolving teoethodology and of associating genetic studies and
much. Many breeding efforts remain under funded aruotechnological techniques.
disorganized. The main changes have been the scale and Improving clones for crossing should mean gene
the available technology to breedén¢orldwide potato introgression from wild and unrelated species and improve
breeding programs still remain empirical and based primarijeneral combining abilityParents should also be from
on phenotypic recurrent selection (Bradshaw and Mackapmplementary groups of germplasm to better exploit yield
1994), a similar breeding scheme of cassava, sweet potatod heterosis, which are fixed by vegetative propagation.
yams (Lebot 2009) and strawberry (Capocasa et al. 200B).autopolyploid species, multiplex parents should also
Therefore, there is a great need or a more focused dralselect to improve traits with single dominant gene effect.
coordinated approach to efficiently utilize funding, sharén potato, a quadruplex for a major resistant gene would
expertise, and continue progress in horticulturagnsure a complete resistant progasywould be the triplex
technologies and programs (Dias 2010). in the absence of double reduction (Bradshaw and Mackay

A typical breeding program of vegetatively propagated994). The progeny test can be used to identify quadruplex
horticultural crops is conducted as the following schemand triplex parents, to discard progenies with poor
Controlled crosses are made between clones wigerformance for key traits and to assess the general
complementary traits. Progeny of controlled or even opemmbining ability based upon mean-progeny performance
pollination crosses is submitted to phenotypic selectian crosses with other parents (Bradshaw and Mackay 1994,
in the field A strong selection is applied for highly heritableBradshaw 2009). Progeny performance in crosses was
traits. Clonal selection is applied for diseases and pesiccessfully used to identify parents to combine late blight
resistance and quality traits for a few generations. Thiesistance with tuber processing quality (Bisognin et al.
best clones are also vegetatively propagated for regior24l02, Bisognin and Douches 2002b). The best progenies
and advanced yield trails. Selected clones are theand the progeny of parents with high general combining
evaluated in official trials of intellectual property rightsability are planted in larger population sizes for clonal
and cultivar release and also crossed with other supereraluations. This approach increases the probability of
clones for a new cycle of recurrent selection. In sucbelecting superior clones, because the breeding population
breeding scheme it could take nine or more years has a higher mean performance for the most important
complete a selection cycle in potato (Bradshaw artdaits.Also, sequential selection improves the genetic gain
Mackay 1994) and six years in cassava (Ceballos et ailhile requires a small number of generations (Lambert et
2004). The Scottish Crop Research Institute has a targkt2005).
length of 12 years to get a new potato cultivaar 1: The continue process of selection reduces the number
crossing selected parents; year 2: grown seedlings irofevaluated clones, which gives the possibilityyofeasing
greenhouse; year 3: single spaced plants at the seed sfte;plot size, the range of geographical eaed the number
year 4: unreplicated small plots at the propagation sitand complexity of evaluated traits. Therefbigher amount
years 5-7; ware yield trials at the breeding statiomnd quality of propagules and more sophisticated trails
propagules (seed potato) production of selected clonase necessary to accurately access more genetically
at the propagation site and disease and quality testingcomplex traits. Besides yield and agronomic performance,
other sites; years 8-10: multisite trials in Britain anthe most important diseases and pest reaction and quality
overseas and larger scale production of propagules at theits are also evaluated. In most cases, propagules are
propagation site; years 11-12: national list (official) trialsproduced following good commercial practices to warranty
and year 13: the new cultivar is released and added to the necessary quality for comparing different clones and
national list (Bradshaw 2009). conditions. The decision makipgocess of identifying the

As during crop evolution, breeding scheme ensurdsest clones should be based upoaltitrait evaluations,
few possibilities of genetic recombination and manynultistage selection theory and genetic parameter
generations of selection and vegetative propagatioestimations (Bradshaw and Mackay 1994).
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With the advent of new sequencing technologie$roduction of stock plants and rapid vegetative
the number of expressed sequence tags is going to increiggagation
very soon. These sequences form an important source for
candidate gene discoverenetic markers, development The accumulation of deleterious mutations, virus,
of microarrays, and even whole genome sequencing (SoridAgus. bacteria and other pathogens is an important
etal. 201).As increase the knowledge and the number &onstraint of a continuous vegetative propagation.
molecular markers, breeders can associate marker assi§iégause of the devastating effect on agronomic
selection to traditional breeding schemes to increa€rformance, pathogen infection may resultin the discard
genetic gain. Molecular markers should be useful f&f genetically superior clones and in low yield and quality
genotyping and selecting complementary parents f&f @ cultivar Therefore, the genetic, physiological and
crossing and also for identifying superior genotypes &gnitary quality of the vegetative propagules depend upon
the greenhouse seedling stage. In some cases, the dedfigdProduction of disease free stock plants and have an
allele at a genetic locus can be directly recognized H8POrtant role in vegetatively propagated horticultural
demonstrate for the RB gene conferring late blight resistan@éPs-
introgressed fronS. bulbocastanurfColton et al. 2006). The tissue culture technique enables to get disease
The molecular cloning and transferring genes of nature€ stock plants and to maximize its multiplication rates,
resistance and controlling biochemical pathway from wilfaving an enormous impact in the commercial production
species to well adapted cultivars would be interesting f&f horticultural crops. The most important methods are
safety and market issues. Howewee biotechnological Meristem culture, to get disease free explants, and
advances have been limited at research level and just fBUgropropagation of axillary or adventitious shoot buds,
cases resulted in commercialization products, mainly fé¢ Produce millions of identical plants under controlled
highly cultivated and consumed horticultural crops (Sona#d aseptic conditions. Somaclonal variation might occur
etal. 201).A high sophistication of the breeding schem&uring successive generations of micropropagation, which
also requires the development of rapid vegetatii€duires nevin vitro establishment and micropropagation
propagation techniques, since a high number &wcles to maintain clone fidelitRapidex vito vegetative
individuals are needed for multitrait and official trails thaPropagation was also developed to reduce costs and to
are required for cultivar release. increase rate of mass propagation. Cutting techniques

Searching the databases of protected cultivars aR@ve been used in breeding programs of cassava, sweet
the national list of cultivars, we figured out a very diversgotato, yam (Lebot 2009), and potato (Bryan 1981). Sweet
situation in terms of cultivar availabilit@razil is highly Potato has showed a high rate of somatic mutations in
dependent upon potato and strawberry cultivar&gorage roots. Therefore, the vegetative propagation of
developed in other countriesll protected cultivars of Sweet potato should be preferably done by stem cuttings
strawberry were developed either in the United States (skkebot 2009)Technology of vegetative propagation is also
or Spain (two). From 57 protected cultivars of potato, on@vailable as public domain at worldwide patent databases.
eight were developed in Brazil. In the national list of  Althoughthe available and very promising technology
cultivars, there are 45 strawberry and 145 potato cultiva@f rapid propagation, most applications are still restricted
There are 66 cassava e 24 sweet potato cultivars at tRebreeding programs. Besides the dependence for
national list, being all developed by public breedingultivars, farmers also depend upon importation of high
programs of BraziWorldwide, public breeding programs duality propagules. Strawberry plantlets are imported from
remain a key component of horticultural research systenffgentine and Chile. Seed potatoes have been imported
especially in developing countries. Howevke increasing from Netherlands, Canada and Chile and, more recently
investments of the private sector in breeding and tfEom France and Scotland. Importation is mandatory
decrease of national and international support makesocause it is not possible to produce and propagate all

difficult for the public sector to continue operating in theultivars necessary to attend the demand and the quality
traditional manner (Dias 2010). for commercial production. There are still several steps of

which require simplifications and adaptations for the rapid
propagation technology to be easily adopted by small
holders and commercial growers, even for potato and
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strawberry cropsWe are currently developing andshould be useful for genotyping and selecting complementary
adapting rapid propagation techniques, but it is stiparents for crossing and also for identifying superior

confidential information. genotypes at the first generation of selection.
Species with higher funds for research have the
CONCLUDING REMARKS totality or the majority of the protected cultivars developed

in other countries. These species also depends upon high

Many horticultural crops are vegetatively propagateguality propagules produced in other countries, which
to explore the advantages of high uniformity and hybrigbsy|ts in low availability and high cost and dependence
vigor. Some species are also among the oldest on eah commercial production in Brazil. This scenario is a
and they are a very important set of food crops, promotingnsequence of the globalization; because the most
diversification and providing nutritional and food securitybreeding programs of horticultural crops in the world are

The possibility of combining sexual and asexuatonducted and funded in the private sectoainly by
reproduction systems in almost all vegetatively propagat@ghge multinational seed companies (Dias 2010). Therefore,
horticultural crops is very important for both broaden thgyplic investments should be done to make rapid
genetic base and developing new cultivars. The inter agghpagation techniques available to small holders and
intraspecific hybridization are the best approach tgommercial producers to reduce the production costs and

increase the genetic base of cultivated germoplasm agflincrease yield, quality and food securiy least for
the crossability with related wild species, and to combingops as cassava and sweet potato.

traits in one individual. Besides that, hybridization also

increases the genetic diversity for traits less or still NGICKNOWLEDGEMENTS

exploited in breeding programs and to reduce the genetic

vulnerability of these crops. The author is very grateful to the graduate students,
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programs might be a possibility only for highly cultivatecand RPERGS, for the financial support of the Potato

and consumed horticultural crops. Molecular markerBreeding Program.

Melhoramento de hortalicas de propagacao vegetativa

RESUMO - A horticultura é uma importante area da agricultura, sendo que muitas espécies sdo propagadas via vegetativa. Os
objetivos deste trabalho foram discutir algumas das caracteristicas mais importantes das culturas de propagagéo vegetativa e as
estratégias de melhoramento para desenvolver e multiplicar novas cultivares. A propagacao vegetativa possibilita fixar imediatamente

as combinagdes mais favoraveis de caracteres importantes, as composi¢des quimicas especificas, as interacdes genéticas superiores
e o alto nivel de heterozigose. O desenvolvimento de novas cultivares envolve poucas possibilidades de recombinac¢ao genética por
hibridacdo e muitas gera¢gbes de selecdo e propagacao vegetativa. Sele¢@o assistida por marcadores moleculares devera ser
aplicada para a identificacdo de gendtipos complementares para cruzamento e de gen6tipos superiores nas primeiras geracdes de
selecdo. A cultura de tecidos possibilita a produgéo de plantas matrizes livres de doengas e maximiza a taxa de multiplicagdo, tendo
um papel fundamental para o aumento da produtividade e qualidade destas culturas.

Palavras-chave culturas de raizes e tubérculos, micropropagacéo, propagacao rapida, selacdo clonal, novas cultivares.
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