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New Developments in Breeding of Flower Crops
Tejaswini

Div. of Floriculture & Medicinal Crops, ICAR-Indian Institute of Horticultural Research,
Bangalore, Karnataka, India.

Idia has an amazing wealth of flower crops and domestic flower requirement exists
ffom time immemorial for worshipping god, decorations for social functions as well
A8 for temple. Apart from appreciating flowers for their aesthetic beauty, its value as
Mlispicious item is the major criterion in cultivation of flower crops. Flowering plants
% also integral part of gardens and landscape, making their breeding program not
il crop oriented but also utility oriented. Since the past two decades, export oriented
Hitlculture has gained significant importance. The first phase of cut flower production
Sitled during the 8™ Five Year Plan (1992-97) when export oriented floriculture was

lured as extreme focus area and was encouraged as sunrise industry. This export
Mliens of floriculture invaded in to the country with a sole aim of capturing the
Wsiiational markets. Initial days of the industry saw everything as import-export
Wlens; with technical assistance, planting materials, green house equipments
Wity from nut and bolt to sheet everything was imported and only finished
BRI were to be exported. These ventures of floriculture business that depended
S ported material and technology could not last longer and end of the 20* century
2 Wil s the beginning of the new millennium saw wilting of many business units.
BB Wi (he 2" phase when failures of polyhouse cultivation totally dependent on

BN lechinology was realised. Second phase of floriculture can be considered as
W8l perlod of problems and hard lessons learnt in terms of variety, polyhouse
WS, necessity of good logistics etc. The 3" phase which can be considered for
shune decade, saw the regaining of the industry with the modified cost effective
By of naturally ventilated polyhouses and protected structures adaptive to
SRl limatic conditions and new technical persons and skilled persons emerging
By And in the past one decade the whole industry has taken a surprising

W new domestic market emerging out with internal demand matching and

M Bven surpassing that of export demand.
L W Hime to start the 4t phase, and emerge out with Brand-India tag. Instead
M what is already available in the global market, its time to focus on our
Sithis and market our products, our varieties and export them. In addition,

» ising Internal demand, it is time to cater to the domestic market. And this

1is have to play a major role with new varieties. It is very essential that
b I Bwige out with our own varieties as India has opened up and started
e Hghts of breeders. And already rose varieties have got registered by the
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foreign preeders that means royalty has 0 be paid to the breeder even if the cultivati

is for domestic market.

Introducing New and Native

The dynamic floriculture industry demands new product, new colout, shape, for
size; anything distinct has the greater demand. Enhancing the palette of orname’
plants necessitates identification of the new varieties and species that have survive
niche remote areas and homestead gardens. Domesticating them is a major area
needs focusing in floriculture breeding. Identification of native species from diver
rich regions and protecting them and providing the benefits to the native pe
should be taken up in a large scale. Tt is important to involve industry into this sO
commercialization of the identified species and varieties can be taken up at the ea
and with this we can also catch niche markets and open new market oriented s
chains. These native varieties and species will also help the breeders to expan
variability, and t0 introduce new characters into the gene pool.

Breeding for Adverse Climate and Poor Soil

Flowers have unique advantage as they are mostly non-consumed group- o
ternational interest in the commercial use of native species. Iden
environmental stresses, that can
d cold extremes shou fp
alinity, roses
is slightly acidic (6-6.6 pH) and it is important to identify range
varieties for adverse climate and soil conditions. Marker genes that can work
species, as indicators for plant stre se needs identifl i i
of green areas s increasingly considered for the restora
ecosystems. l’hytm‘emediation appears to be a promising technique for soil me
up es ecially where the area has little or nO alternative uses. Ornamental pl
be used for this purpose in urban design, where both environmental and ae
solutions are needed. Alyssutm, Pelargonium and Helianthus have been re
the most suitable for phytoremidiation (Larcher et al., 2012). Breeding the va
different crops species that has the better phytoremidiation property willbe a

to be explored.

Breeding for Fragrance

Besides aesthetic beauty, flowers are also known for their fragrances. There ¢
flowering species such as jasmine champa, tuberose and rose that are W
for their fragrances. Investigation done or the effects of flower fragrances (
(Lilium), violet (Matthiola incana), gardenia (Gardenia jasminoides) and le

Jimon) on human psycho—physiological responses have indicated their effec

reducing stress, fatigues and anxiety (Li Xia et al., 2012). Particularly in ros¢

has wide range and it is impor s on introducing this chara
to commercial varieties. Understanding composition will help
distinct novel types: Breeding program at ICAR-ITHR has resulted in i€
of Arka Parimala and Arka Sukanya, tWO fragrant varieties that differ in
are distinct. Besides these tWoO released varieties, W€ have series of advanc
lines in fragrant r0S€ category, cach one differing from the other in thel
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pametophytic generation as an efficient strategy in plant breeding methods (Tejaswil
2003). IIHR has released three cut flower varieties, Arka Swadesh, Arka Ivory an
Arka pride utilizing gamtophytic selection, an alternative strategy of breeding.

possibility of developing an alternate breeding technique, exploiting hidden potenti
of gametophytic generation needs to be explored in different flowering crops.

Mutation Breeding for Flowering Crops

The induction of mutations in the plant genome is an alternative method for breedin
besides selection, hybridization and transgenesis. This method can generate variatig
very quickly and decrease the time of the breeding process. Mutation is a majo
breeding procedure followed in ornamental crops for varietal development. B
sports and natural mutants are selected and established as separate varieties, maki
mutation as a major approach of breeding ornamental crops. Induced mutation using
rays, gamma rays, and chemical mutagens is on raise creating variability and novelly
Target mutagenesis of genes associated with preferred traits has been advanci
continuously, and a precise technique applicable to genome modification of plants hg

been introduced (Lee et al., 2016). : )

Interspecific Hybridization and Novelty

In ornamental plants, interspecific hybridization has successfully been used
produce novel cultivars with useful traits of both parents and to incorporate desirabl
traits of one species to another. Advanced breeding techniques like embryo rescug
polyploidization, protoplast fusion and molecular cytogenetic methods are used (t¢
produce and characterize interspecific hybrids in various taxonomic groups. Most of
the ornamental plants are polypolid because of constant interspecific hybridization
followed with doubling of chromosomes. ‘Arka Tejas’ is an interspecific hybrid of
Dianthus released by ICAR-IIHR. It is an interspecific hybrid between carnation (D}

caryophyllus) and Pinks (D. chinensis) and is a new form of flowering plant ideal fo
pots.

Male Sterility in Flower Crops

Strategies and objectives in flower crop breeding remains entirely different fro
majority of other crops with the focus on end product as flowers and not fruit or seed
as the case in most of the food crops. Flowers that can remain without senescence
on plant for long duration and with longer shelf-life after harvest are the priority:
characters aimed in breeding of flower crops. Senescence of flowers is mainly attributed
to ethylene, presence of which leads to shortening flower life and loss of bright colour,
Flower senescence is regulated by increased amount of ethylene production following
pollination and fertilization. With no functional pollen, male sterile flowers in turn
are expected to have longer life. Pollen production as well as fertilization leading to
production of fruit and seeds is essential for food crops, including fruits and vegetables,
On the contrary, fruit and seed are not required for a flower crop, and production of
pollen is undesired investment for flower crop. Thus, male sterile line is advantageous
and desired in flower crops not just as a parent for production of hybrid seeds; but as
a variety itself provided the flowers are attractive. Male sterility will also be useful in
case of transgenic plants as mechanism to inhibit transmission of transgene flow to
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L Atka Apni, Arka Bangara and Arka Bangara-2 are the three male sterile

eties, Arka Swadesh, Arka Iva

i tes 0l marigold released by ICAR-ITHR.

alternative strategy of breedif
technique, exploiting hidden pol
d in different flowering crops.

juglonl Approaches in Flower Breeding

{ ulure Bosides utilizing tissue culture for mass propagation, it is also used

S

e is an alternative method for b

B0 it reating variability and screening. Sectorial r.n}ltar.lts are very common
B crops, [n vitro approach can be used for purification and regeneration
S0 ilaled sector, Subjecting the minimum unit of explant to mutagen can be
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reeding process. Mutation is a |
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Bl throngh induction of mutation under in vitro conditior}s of tissue culture
B dlipluntic selection pressure is avoided and the opportufnty for the mutated
B BLIVIve pets increased. Carnation variety ‘Arka Flame’ released by ICAR-

B 0 3 teauilt of in vitro mutagenesis approach through sglectiqn and purification
B0 4 sedlorlal mutant TTHRS-1. With the natural diversity being eroded.by lc?ts
Bl activities, it is important to save the gene pool. In ornamentals, diversity

Sl 1 il pesthetic value and in vitro conservation approach through tissue culture

Wil help to save more number of species.

I# wliur Markers Marker assisted selection is e_mother approach' gaining
"'mn,mw i flower crop breeding. Diversity studies are n_lamly being done
L i morphological characters. Classification and grouping of germplasm

Ll i molecular characterisation will be having added advantage as that will
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wal genetic background of the genotypes which in turn facilitates for precise
Sl atlon and selecting the right genotype for breeding program. In the era of
et s right taking the priority, it is important to .be p.repqreq v_\nth appropriate
Sl ilar markers so that we will be able to fi1st1r}gulsh 1nd1v1du_al genotypes
o (helr genetic background. Primers w_1th_ high power of discrimination
e o be |dentified in each species for .estabhshmg the d1st'mctness_ of varl_etuis
Sl supporting the claim of breeder’s .rlghts. In morpholog1ca1 testing, a sm% e
Matacter difference is considered sufficient to assign thg §tatus of <.:11.stmctness o(;
gty pe, In a similar way, there is a necessity for fixing up crltlca} th1jeshol

Salue of elther allele differences or measures of coefficient for considering the
Willurmity criterion and to distinguish the Varlgtles.. . :

Senimiles Understanding the gene sequences is of interest not just for academic

utlisity but also for application in creating new variety. Not much quk has been
Ao I flower crops. Rose is the one flower crop where the work is in progress.
s tepresents an original model for studying some ornamental traits of economic
Widerent such as recurrent blooming, flower morphogeneis, scent production an'd
Silsslon that cannot be addressed in other model plgnt species such as Arabidiopsis
i her et al., 2015). Most of the genomic studies in rose has been done through
fanacptomic approaches. Next generation sequencing technolf)gles were us'elci‘to
Alsover new genes and study in silico their expression (Dubo1s et al,, 2012; 1r3
otul, 2012). With the completion of rose genome information, markers assoc%ate

Wil desired locus can be rapidly obtained and usgd for marker associated
Lolec tlon for adult traits in seedling stage itself, accelerating the bree'dmg program.
epelopment of Transgenics Molecular breed.ing utili.z-ing genetic engineering
i hinlques has liberated breeders from species specific 'gene-pool constraint.
Fr successful transgenic development, it is necessary to isolate relevant genes,

optimize expression of transgenes and obtain

tablish transformation systems, : bt
: production and consumption. An efficient

fugiilatory permission for both
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transformation system has been developed for rose and carnation. Transger
have been produced in rose and carnation whose flowers accumulated delphini
based anthocyanins and an altered colour. Through careful choice of host cullf
and optimization of the expression of transgenes, it has been possible to ol

transgenic plants with flowers exhibiting an attractive colour range of blue/yl
hitherto unavailable in rose and carnation (Tanaka and Chandler, 2009)

Reference

Foucher, F., Hibrand-Saint Oyant, L., Hamama, L., Sakr, S., Nybom, H., Bauding
Caissard, J.P., Byrne, D.M., Smulder, ].M.S,, Desnoyé, B., Debener, T., Bruneail
De Riek, J., Matsumoto, S., Torres, A., Millan, T., Amaya, I., Yamada, K., Wing
P., Zamir, D., Gouzy, J., Sargent, D., Bendahmane, M., Raymond, O,, Verg y
Dubois, A. and Just, J. (2015). Acta Hortic. 1064, 167-175

Larcher, F., Gaino, W., Devecchi, M. and Ajmone-Marsan, F. (2012). Acta Hortic, !
1109-1114. .

Lee, G.J,, Kanth, BK, Chung, S.J,, Kim, SJ. and Bae, S. (2016). Acta Hortic. 1127,
294,

Liu H, Zhang Y, Li Q, Zou Y, Shao ], Lan S (2011) Chromatography & RQI
Technologies 34:2653-2663. i

Li Xia, Jin Zi-Lin, Wang Jia, An Xue, Pan Hui-Tang and Zhang Qi-Xiang (2012)4
Hortic. 937, 75-83.

Tanaka, Y. and Chandler, S. (2009). Acta Hortic. 836, 41-48

Tejaswini and Ganeshiah K.N., (2001). Pollen competition as a plant breeding 1
realise vigorous progeny: Testing the feasibility in Dianthus chinensis Lin
Genetics and Pl. Breeding 55: 119-123.

Tejaswini. (2003). Aninnovative technique for disease resistance breeding;: gametopl
approach. Acta Hortic. 624:495-500 '




