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Introduction
Brazilian flower production demands new materials for tropical 

species, especially for orchids (Cardoso et al., 2016; Junqueira and Peetz, 
2017; Silva et al., 2017; Machado Neto, 2019; Machado-Neto et al., 2022). 
The Cattleya breeding group (CBG) or Cattleya hybrid group (CHG) is 
a collection of neotropical species that could interbreed, creating hybrids 
that are among the most valuable flowers but with slow development for 
many species in comparison with Phalaenopsis, Dendrobium or Oncidium 
alliances (Stulzer et al., 2019; Suarez-Guerra and Tellez-Beltran, 2020; 
Yuan et al., 2021; Subrahmanyeswari et al., 2022; Wu et al., 2022; 
Balilashaki et al., 2023; Minamiguchi et al., 2023). One of the ways of 
doing that is to increase production of hybrid materials, which will be 
a form of plant conservation as the pure species plants are subjected to 
several harms in the wild (Reiter et al., 2020; Brown et al., 2024) and 
making hybrids with selected species, even if gone extinct in the wild, 
their genes will be preserved, and it will lower the pressure over the 
natural populations (Soltis & Gitzendanner, 1999; Allendorf et al., 2001). 
Illegal trade is also a menace to the world flora (Hinsley et al., 2018, 2016) 
as it increases the number collected from the wild.

Guarianthe bowringiana is a Centro-American species distributed 
from Southeast Mexico to Honduras (Govaerts, 2023). It is a fast grower 
that thrives well in bright environments and grows profusely, flowering in 
long spikes with up to 15 flowers (Withner, 1988). These characteristics 
are passed to its descendants, conferring a more compact growth and 
increasing the floral count. However, its hybrids, especially some with 

the Cattleya genus, exhibit a kind of sterility, especially when a tetraploid 
plant is crossed with a diploid one, generating a triploid progeny (Felix and 
Guerra, 2010; Silva et al., 2017) or due to fertility barriers (Arida et al., 
2021). Cattlianthe (CT) Portia “Baronesa” is a very beautiful coerulea plant 
that makes producing some offspring difficult, but it is more fertile than the 
CT. Portia “Gloriosa”. Some more complex clones, such as Rhyncattleanthe 
Congaree, have nice inflorescences with good-shaped flowers in pink and a 
nice reddish labellum, but they do not thrive well in our environments. It is 
a model for obtaining a plant that will grow well here.

A breeding program was established in 1999 by our nursery, mainly 
for Cattleya hybrids, focusing on transferring such characteristics from 
Guarianthe bowringiana and the rupiculous Cattleya to obtain compact 
plants and high-counting flowered plants.

Genetic origin and development
Rhyncattlianthe (RCT) Aurora’s José Françolin is a hybrid registered 

in the Royal Horticultural Society under 33360 in December 2021. It is 
the progeny of the cross made using Cattlianthe (CT) Aurora’s Blue Pride 
as a capsule-bearing genitor and Rhyncholaeliocattleya (RC) Turandot 
“alba” as a pollineas donor. The capsule developed for eight months and 
was collected when the first signs of maturation appeared. It was kept in a 
paper envelope and allowed to complete the maturation in a chamber over 
a layer of silica gel. It produced a large number of viable seeds.

Seeds were disinfested using 5 g L-1 of sodium dichloroisocyanurate 
with 100 µL Tween 80 as a wetting agent (Francisqueti et al., 2024) during 
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10 minutes in this solution with some mixtures by inversion during this 
period. After that, seeds were washed twice in distilled autoclaved water 
and sowed in a ½ strength MS media (Murashige and Skoog, 1962) with 
20 g L-1 sucrose and 8 g L-1 of agar; the pH of the media was adjusted 
to 5.6, and the media was autoclaved and distributed in Petri dishes (60 
mm in diameter). Seedlings were transferred to flasks after 90 days and 
reflasked every 90 days until the seedlings reached at least 15 mm high. 
Seedlings were deflasked, washed carefully to remove agar debris, and 
immersed in a solution containing 2 g L-1 methyl tiophanate for at least 
one hour. The solution was drained, and the seedlings were allowed to 
dry and planted in community pots using chopped sphagnum moss as 
substrate. They received weekly fertilization using a hydro-soluble 
feeding with a 15:05:15 plus micronutrient formula at 0.47 g m-2. If pests 
or diseases were found, the needed care was taken. After one year, the 

plants were transferred to individual pots (5cm) filled with 1/3 of gravel 
and a potting mix of fine granulometry Pinus bark (PB; < 5 mm) and 
chopped Sphagnum moss (SM; 1:1, v:v) and remained there for almost 
another year. When the plants were 15 cm in height, they were transferred 
to the bigger pots with 1/3 gravel and a medium granulometry PB (< 12 
mm) until flowering (at least more than two years).

Material characteristics
Rhyncattleanthe Aurora’s José Françolin plants are medium to large-

sized plants (25-50 cm high), mostly unifoliate. The flowers (Fig. 1), from 
two to six, are medium to big-sized dark pink with dark rose mid lobe 
and yellow in the throat. The size of the flowers of the offspring and the 
parental plants is shown in Table 1. This hybrid grows nicely and fast in 
warmer environments and flowers in the late autumn and early winter.

Table 1. Flower measurements of RCT Aurora’s José Françolin and its parents.

Flower diameter (mm ± SE) Petal width (mm ± SE) Labellum mid-lobe width (mm ± SE)

Cattlianthe Aurora’s Blue Pride 116.35 ± 10.70 42.41 ± 3.52 38.06 ± 3.94

RC Turandot 191.58 ± 3.83 99.47 ± 1.98 77.89 ± 0.88

RCT Aurora’s José Françolin 126.14 ± 12.109 54.34 ± 7.47 46.91 ± 6.24

Selection characteristics
Although many criteria should be used for selection purposes, such as 

precociousness and colour (Cardoso, 2010; Cardoso et al., 2016), only a 
few studies (Machado Neto, 2019; Machado-Neto et al., 2022) published 
some characteristics that have a genetic background to be used. The one 
with CTT Aurora’s Blue Pride, the parent of this presented hybrid, showed 
that petal width and Labellum mid lobe were good markers to be followed.

Flowers from 65 individuals from this hybrid and the parental plants 
were measured, as shown in Fig. 1, and the measurements are presented 
in Table 1.

 Fig. 1. Flowers of RCT Aurora’s José Françolin seedlings in bloom, 
and the lines show where the measurements were taken.

Using Formula 1, we can calculate the genetic gain by selecting and 
deciding which flower characteristic would be preferable. 

GS is the gain with selection, h2 is the character’s heritability, and DS 
is the differential with selection, calculated as the difference between the 
average of the original population and the selected individuals.

The formula 2 calculated heritability.

where σ2F is the variance of the hybrid population, and σ2E is the 
environmental variability measured as the average of the two parental 
plants.

The percentual genetic gain was calculated by the formula 3.

where GS is the gain with selection and  is the average of the initial 
population.

The average of the superior population (   ) was calculated using the 
formula 4:

These values were calculated for the flower’s natural diameter (D), 
petal width (PW), and Labellum mid-lobe width (LML), as shown in Table 
2. Dorsal sepal (Dsp) was measured but was not used as selection criteria.

The use of diameter (h2 = 0.935) as a selection factor was 
positively related to other variables with GS% of 13.79, 12.40, and 
11.90, respectively, for PW, Dsp, and LML. The PW character with 
an h2 of 0.854 is positively related to D, Dsp and LML with GS% of 
10.19, 16.72, and 11.90, respectively. The LML (h2 = 0.678) with is 
also positively related to D, PW, and Dsp, with 5.46, 8.65, and 6.45 
GS%, respectively. 

Considering the heritability of each character, it should be expected 
that diameter could be used as a major factor for selection; however, it 
was observed that in the case of this cross, the PW was more effective 
in selecting a good flower than its overall diameter. The LML has lower 
heritability and could even be used as a selection factor, but it did not 
present the best genetic gains. The percentage difference for D between 
the %GS using D or PW was small (2.25 mm or 3.02%), but the flower 
seems to be more equilibrated when using the PW as a primary selection 
character followed by the D. The PW also presented the highest increase 
in the Dsp, enlarging the dorsal sepal and giving the flower a better shape 
and balance between all pieces.

In plants that do not have Cattleya for the section Cyrtolaelia as 
described by Machado-Neto et al. (2022), where both PW and LML have 
a positive impact on the flower composition, petal width (PW) is a better 
choice for the Catteya Hybrid Group with large flowers with Guarianthe 
in their genealogy.

Growing Conditions
The plants are currently maintained in black plastic pots filled 

with broken macadamia nut shells in a shade house (50% of shadow), 
fertigated once a week with a 15-05-15 NPK (0.47 g m-2) plus secondary 
macro and micronutrient. The commonly used phytosanitary practices for 
orchid cultivation were applied.
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Performance (productivity data and comparison with commercial 
cultivars)

The plants are vigorous growers, bearing up to five flowers per stem. 

Uses, Availability
RCT Aurora’s José Françolin grows well either as pot plants or in 

living supports, developing nice clumps full of flowers in the autumn/
winter. The plants are maintained in the private Orquidário Aurora, located 
close to the state highway SP483, in Taciba, São Paulo. Some plants are 
being selected based on the criteria established here and separated to enter 
as parents in our breeding program and to be cloned in the next years.

Originality
This article is original, prepared and submitted just to this Journal.

Acknowledgements
We want to thank Universidade do Oeste Paulista (UNOESTE), the 

National Council of Research (CNPq) for the DT fellowship of NBNM, 
CAPES code 001 PhD scholarship of TBSU.

Author contribution
NBMN: Conceptualisation, design of methodology and data analysis, 

prepared the draft of the manuscript, revised the manuscript and approved 
the final version. CCC: Conceptualisation, design of methodology and 
data analysis, prepared the draft of the manuscript, revised the manuscript 
and approved the final version. TBSU: Data acquisition, design of 
methodology and data analysis, prepared the draft of the manuscript, 
revised the manuscript and approved the final version.

Conflict of interest
The authors declare no conflict of interest. The founding sponsors had 

no role in the study’s design, the collection analysis or interpretation of 
data, the writing of the manuscript, or the decision to publish the results.

Data Availability Statement
The research data is contained in the manuscript.

References
ALLENDORF, F.W.; LEARY, R.F.; SPRUELL, P.; WENBURG, J.K. 
The problems with hybrids: Setting conservation guidelines. Trends in 
Ecology and Evolution, v.16, p.613-622, 2001. https://doi.org/10.1016/
S0169-5347(01)02290-X

ARIDA, B.L.; SCOPECE, G.; MACHADO, R.M.; MORAES, A.P.; 
FORNI-MARTINS, E.; PINHEIRO, F. Reproductive barriers and fertility 
of two neotropical orchid species and their natural hybrid. Evolutionary 
Ecology, v.35, p.41-64, 2021.

BALILASHAKI, K.; DEHGHANIAN, Z.; GOUGERDCHI, V.; KAVUSI, 
E.; FEIZI, F.; TANG, X.; VAHEDI, M.; HOSSAIN, M.M. Progress and 
Prospect of Orchid Breeding: An Overview. In: TIWARI, P.; CHEN, 
J.-T. (Ed.). Advances in Orchid Biology, Biotechnology and Omics. 
Singapore: Springer Nature Singapore, 2023. p.261-283.

BROWN, J.C.; JESUS CORRÊA-NETO, J. DE; RIBEIRO, C.F.; 
OLIVEIRA, M.L. The impact of agricultural colonization and 
deforestation on orchid bees (Apidae: Euglossini) in the Brazilian 
Amazon. Biological Conservation, v.293, p.110560, 2024. https://doi.
org/10.1016/j.biocon.2024.110560

CARDOSO, J.C. Laeliocattleya “Brazilian Girl Rosa”: v de orquídea para 
cultivo em vaso. Horticultura Brasileira, v.28, p.378-381, 2010. https://
doi.org/10.1590/S0102-05362010000300024

CARDOSO, J.C.; MARTINELLI, A.P.; TEIXEIRA DA SILVA, J.A. 
A novel approach for the selection of Cattleya hybrids for precocious 
and season-independent flowering. Euphytica, v.210, p.143-150, 2016. 
https://doi.org/10.1007/s10681-016-1714-2

FELIX, L.; GUERRA, M. Variation in chromosome number and the basic 
number of subfamily Epidendroideae (Orchidaceae). Botanical Journal 
of the Linnean Society, v.163, p.234-278, 2010. https://doi.org/10.1111/
j.1095-8339.2010.01059.x

FRANCISQUETI, A.M.; MARIN, R.R.; HENGLING, M.M.; HOSOMI, 
S.T.; PRITCHARD, H.W.; CUSTÓDIO, C.C.; MACHADO-NETO, N.B. 
Orchid seeds are not always short-lived in a conventional seed bank! 
Annals of Botany, v.133, p.mcae021, 2024. https://doi.org/10.1093/aob/
mcae021

GOVAERTS, R. World Checklist of Vascular Plants (WCVP) –Version 
12.Board of Trustees of the Royal Botanic Gardens, Kew, 2023. Available 
at: <https://kew.iro.bl.uk/concern/datasets/32f77ea6-0f7b-4b2d-b7b3-
173ed4ca2d6a?locale=en>. Accessed on: 8 jun 2024.

HINSLEY, A.; DE BOER, H.J.; FAY, M.F.; GALE, S.W.; GARDINER, 
L.M.; GUNASEKARA, R.S.; KUMAR, P.; MASTERS, S.; METUSALA, 
D.; ROBERTS, D.L. A review of the trade in orchids and its implications 
for conservation. Botanical Journal of the Linnean Society, v.186, 
p.435-455, 2018. https://doi.org/10.1093/botlinnean/box083

HINSLEY, A.; LEE, T.E.; HARRISON, J.R.; ROBERTS, D.L. Estimating 
the extent and structure of trade in horticultural orchids via social media. 
Conservation Biology, v.30, p.1038-1047, 2016. https://doi.org/https://
doi.org/10.1111/cobi.12721

Table 2. Genetic parameters for selection of RCT Aurora’s José Françolin and its impact on differential with selection (DS), gain with selection (GS), 
percent gain with selection (GS%) and mean of the improved population (   ) on flower components as Diameter (D), Dorsal sepal (Dsp), Petal Width 
(PW) and Labellum mid-lobe width (LML).

Selection criteria Heritability (h2) DS* GS** GS%§ §§

Diameter (mm) 0.935

D 17.10 16.07 13.62 143.33

PW 7.49 6.40 13.79 61.83

Dsp 2.87 2.58 12.40 26.00

LML 5.58 3.78 11.90 52.50

Petal width (mm) 0.854

D 12.85 12.02 10.19 139.00

PW 11.33 9.70 20.85 65.67

Dsp 3.87 3.48 16.72 27.00

LML 5.58 3.78 11.90 52.50

Labellum mid lobe 
width (mm) 0.678

D 6.89 6.44 5.46 133.04

PW 4.70 4.01 8.65 59.04

Dsp 1.49 1.34 6.455 24.62

LML 9.65 6.54 20.56 56.56
* Differential with selection, ** Gain with selection, §Percent Gain with selection and §§Mean of improved population 

3/4



Rhyncattleanthe Aurora’s José Françolin– a multiflora material and its genetic selection factors

Ornam. Hortic., v.30, e242763, 2024

=JUNQUEIRA, A.H.; PEETZ, M. Brazilian consumption of flowers and 
ornamental plants: habits, practices and trends. Ornamental Horticulture, 
v.23, p.178-184, 2017. https://doi.org/10.14295/oh.v23i2.1070

MACHADO NETO, N.B. Selection parameters of a new “coerulea” 
multiflora hybrid: Cattlianthe aurora’s blue pride. Crop Breeding 
and Applied Biotechnology, v.19, p.487-490, 2019. https://doi.
org/10.1590/1984-70332019v19n4c70

MACHADO-NETO, N.B.; FILETI, J.F.; CUSTÓDIO, C.C. Cattleya 
Aurora’s Little Ian: a novelty mini semper-flowering material and a 
genetic parameter for superior clone selection. Horticultura Brasileira, 
v.40, p.115-118, 2022. https://doi.org/10.1590/s0102-0536-20220115

MINAMIGUCHI, J.Y.; CUSTODIO, C.C.; MACHADO-NETO, N.B. A 
new Dendrobium cultivar: Den.‘Aurora’s Orange Hana’. Ornamental 
Horticulture, v.29, p.264-268, 2023. https://doi.org/10.1590/2447-536X.
v29i2.2591

MURASHIGE, T.; SKOOG, F. A revised medium for rapid growth and 
bio assays with tobacco tissue cultures. Physiologia plantarum, p.473-
497, 1962. 

REITER, N.; DIMON, R.; FREESTONE, M. Saving orchids from 
extinction: The RBGV orchid conservation program’ex situ’collection. 
Australasian Plant Conservation: Journal of the Australian Network 
for Plant Conservation, v.29, p.11-13, 2020. 

SILVA, G.M.; VARELLA, T.L.; KARSBURG, I.V.; SANTANA, T.N.; 
CARVALHO, I.F.; SILVA AÑEZ, R.B. DA; ROSSI, A.A.B.; SILVA, M.L. 
DA. Cytogenetic characterization of species and hybrids of orchids of 
Cattleya genus. Cytologia, v.82, p.137-140, 2017. https://doi.org/10.1508/
cytologia.82.137.

SOLTIS, P.S.; GITZENDANNER, M.A. Molecular systematics and the 
conservation of rare species. Conservation Biology, v.13, p.471-483, 
1999. 

STULZER, G.C.G.; HOSHINO, R.T.; SUZUKI, A.B.P.; ALVES, G.A.C.; 
FARIA, R.T. DE. Primary hybrid of Cattleya forbesii x Cattleya loddigesii, 
a new brazilian orchid. Crop Breeding and Applied Biotechnology, 
v.19, p.364-367, 2019. https://doi.org/10.1590/1984- 70332019v19n3c50

SUAREZ-GUERRA, L.; TELLEZ-BELTRAN, G. Encyvola’Cachita’. 
Orchid hybrid of wide adaptability to the tropical conditions. Cultivos 
Tropicales, v.41, p.e08, 2020. 

SUBRAHMANYESWARI, T.; VERMA, S.K.; GANTAIT, S. One-step 
in vitro protocol for clonal propagation of Dendrobium Yuki White, a 
high value ornamental orchid hybrid. South African Journal of Botany, 
v.146, p.883-888, 2022. 

WITHNER, C.L. The Cattleyas and their relatives: a book in six parts. 
Vol. 1. The Cattleyas. Portland: Timber Press, 1988. 147p.

WU, J.-Y.; HSIEH, T.-F.; TSAO, C.-Y.; CHUANG, K.-C. Breeding of 
an Indigo Phalaenopsis by Intergeneric Hybridization: Rhynchonopsis 
Tariflor Blue Kid ‘1030-4’. HortScience, v.57, p.489-490, 2022. https://
doi.org/10.21273/HORTSCI15944-21

YUAN, S.-C.; LEKAWATANA, S.; AMORE, T.D.; CHEN, F.-C.; CHIN, 
S.-W.; VEGA, D.M.; WANG, Y.-T. The global orchid market. In: The 
orchid genome. [s.l.]. Cham: Springer, 2021. p.1-28. 

4/4


