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ABSTRACT

In this work, RAPD molecular markers were used to access the genetic variability and to study the inter and
intraespecifc relationship in a group of 37 species, including 56 individuals. A total of 15 RAPD primers were
selected for DNA amplification. From a total of 221 bands analyzed, 209 (95%) were polymorphics. The level of
interespecifc genetic similarity ranged from 37% between Catasetum complanatum and Catasetum laminatum to
83% between Catasetum triodon and Catasetum uncatum. The intraspecifc genetic similarity varied 88% for the
individuals of Catasetum triodon to 93% between the individuals of Catasetum atratum and Catasetum
macrocarpum. These results would contribute to understand the genetic relationship in Catasetum, to define the
strategies to establish a germplasm core collection for the genus and to provide support for breeding programs.
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INTRODUCTION been developed for centuries and was established
mainly by taxonomists. It includes a number of
The family Orchidaceae has unique characteristigdivisions and subdivisions that group the plants
that do not resemble with any other group of plantbased on their similarities in structure and flower
(Rittershausen, 1998). It is considered the largesppearance. The most accepted classification at
family within the group of flowering plants, and present takes into account other plant
comprises  approximately 35,000 speciesharacteristics, such as cytological and molecular
distributed across six tribes, 80 subtribes, andata (Dressler, 1993).
about 750 genera (Heywood, 1993). It constitute$he genusCatasetum has more than 100 species
a very successful group, with more than 100,000Raposo, 1992), of which the major part is
hybrids developed in the last 150 years, both bierrestrial or epiphytic (Scaglia, 1998). The hatbit
natural and artificial crosses (Suttleworth et al.of this genus extends from Mexico down to
1993: Rittershausen, 1998: Faria et al., 200JArgentina, with a center of radiation in Brazil
Moreira and Isaias, 2008). (Raposo, 1992). It includes some of the most
The classification of the family Orchidaceae is nobeautiful and rare species (ABRACC, 1998a). The
yet well defined. The classification system haglant considered as typical in the gedatasetum
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is Catasetum macrocarpum. Other synonyms of it was possible to discriminate all the cultivars
the genus that were often used in the past arathen an adequate quantity of primers was used. In
Catachaeteum Hoffmansegg. 1842Cuculina Raf.  other studies, RAPD markers were used in
1836; Monacanthus G. Don 1839;Monachanthus  conjunction with isozymes, in order to analyze the
Lindley 1832; Myanthus Lindley 1832; and genetic structure and conservation of orchid
Warczewitzia  Skinner 1850  (Orchidaceae populations. A correlation between data obtained
brasiliensis, 2004). with the use of both types of markers was
The genusCatasetum, as well as the majority of observed (Case et al., 1998; Sun and Wong, 2001).
the family Orchidaceae, presents chromosomdalhe objective of this work was to determine the
variation, such as: n= 27, 28, 54, and 81 (Tanakgenetic similarity between 37 species in the genus
and Kamemoto, 1984). However, for some gener&atasetum, including 56 individuals, and to clarify

the basic number of chromosomes is usuallthe intra and interspecific relationships in this
constant: 20 inCattleya, 15 in Vanda, 19 in genus using RAPD molecular markers.

Dendrobium and Phalaenopsis (Carnier, 1996).

Occasionally, changes in the number of

chromosomes do occur, resulting in an increase MATERIAL AND METHODS

the degree of ploidy. The increase in ploidy in

orchids is often accompanied by an increase in thelant material

size of plant parts; plants are more robust antthe plant material was obtained from the orchid
flowers generally have a better shape, and coulebllection of the Agronomy Department at Centro de
become gigantic (Carnier, 1996). According toCiéncias Agrarias of Universidade Estadual de
Tanaka and Kamemoto (1984), chromosomeéondrina, in Brazil. The species and subspecies
number determination is an important tool tostudied, as well as their corresponding names én th
conduct the breeding studies in this family. collection, chromosome numbers (2n), general
Molecular markers have been widely used imeographical distribution and specific origin (Tabl
genetic diversity studies, and also as an aid en th).

classification of orchid species and genera (Tsai e

al., 2002; Obara-Okeyo and Kako, 1998; WilliamsDNA extraction

et al, 2001). Genomic DNA was extracted following the
Many studies have tried to establish a moleculamethodology described by Doyle and Doyle
phylogeny in the family  Orchidaceae. (1987), with some modifications. DNA was
Freudenstein and Doyle (1994) used chloroplasixtracted from young leaves of individual plants
DNA as part of a phylogenetic study inmacerated in liquid nitrogen, and mixed with 2.5
Corallorhiza, while Squirrel et al. (2001) used mL of 3% CTAB extraction buffer (3% CTAB;
chloroplast genes and the variability obtained by50 mM Tris — HCL; 30 mM EDTA, ph 7.5; 2.2
isozymes in different Epipactis helleborine  mM NaCl, 1.5% PVP) and 4uL B -
populations. Ribosomal ITS sequences have beenercaptoethanol. The samples were then
employed in other studies, either individually orincubated in a double boiler at 65°C for 30 minutes
together with sequences to make inferences aboaihd centrifuged for five minutes at 14,000 rpm.
interspecific relationships in different groups ofAfter centrifugation, the supernatant was isolated
orchids (Gravendeel et al., 2001; Pridgeon et aland 1.5 volume of isopropanol was added,
2001; Williams et al., 2001). followed by incubation at —20°C for 30 minutes.
The RAPD technique (Random Amplified At the end of incubation, the samples were
Polymorphic DNA) has been used in certainsubmitted to centrifugation for five minutes at
orchid groups in order to study their structure and4,000 rpm and then the supernatant was
genetic diversity. Tsai et.a[2002) studied several discarded. The resulting precipitate was washed
genotypes in the Tribe Oncidiinae using RAPDwice in 70% alcohol, resuspended in 0.1 mL TE
markers and revealed a genetic similarity thabuffer (Tris-HCl 1 mM; EDTA 0.1 mM, pH 8.0)
ranged between 25 and 71%. Obara - Okeyo anghd added of ful proteinase K (10 mgiL). After

Kako (1998) used 132 RAPD markers to analyzéncubation for one hour at 37°C, one volume of
the efficacy of this technique in the identificatio 3M ammonia acetate was added and the samples
of Cymbidium cultivars. Their results showed that \were incubated on ice for 20 minutes. After this
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period, the same volume of isopropanol wasaddedcohol and dissolved in TE buffer. The DNA was

followed by incubation for at least 20 minutes at -quantified with a fluorometer

(Dyna-Quant,

20°C. The DNA was recovered by centrifugatiorHoefer B Pharmacia) and diluted to a final
at 14,000 rpm for five minutes, washed in 70%concentration of 10 ngl.

Table 1 - Species in the genuSatasetum, subspecies, collection, number of chromosome$, @ographical
distribution, and origin of species studied by nmeafithe RAPD technique.

n® Genus species subspecies Collection Geographical Distriiowm Origin of the Species under Study
1 Ctsm. arietinum HidetoCtsm. 2 PE PE
2  Ctsm. aripuanense UEL Ctsm. 37 MS and MT MT
3  Ctsm. ariquimense Igor Ctsm. 6 RO RO
4 Ctsm. atratum UEL Ctsm. 11 e 24 SP, PR, SC, RS and MG PR
5 Ctsm. atratum UEL Ctsm. 66 SP, PR, SC, RS and MG Unknown origin
6 Ctsm. atratum UEL Ctsm. 58 SP, PR, SC, RS and MG Unknown origin
7 Ctsm. barbatum semicuculatum UEL Ctsm. 3 TO, PA, AM, AC, MT, MA, MS, CE and PI Unknown origin
8 Ctsm. barbatum spinosum UEL Ctsm. 10 e 12 TO, PA, AM, AC, MT, MA, MS, CE and PI Unknowrigin
9 Ctsm. barbatum UEL Ctsm. 26 HidetoCtsm.3  TO, PA, AM, AC, MT, MA, MS, CE and PI Unknown origin
10 Ctsm. cernuum UEL Ctsm. 47 SP, RJ, PR, ES and MG RJ
11  Ctsm. ciliatum UEL Ctsm. 63 PA and AM PA
12 Ctsm. complanatum UEL Ctsm. 6 e 40 RO RO
13 Ctsm. confusum Igor Ctsm. 2 GO GO
14  Ctsm. cristatum UEL. Ctsm. 34 RR, AP and PA Unknown origin
15 Ctsm. denticulatum Igor Ctsm. 1 RO RO
16  Ctsm. discolor UEL. Ctsm. 32 e 35 AM, PA, MA, CE, MT, PE, BA, ES, EJ, BA
Suriname and Guianas
17  Ctsm. discolor UEL. Ctsm. 27 e 22 AM, PA, MA, CE, MT, PE, BA, ES, EJ, PA
Suriname and Guianas

18 Ctsm. fimbriatum UEL. Ctsm. 30 e 42 MT, MS, SP, PR, MG and GO MG
19 Ctsm. fimbriatum ornithorhynchum UEL Ctsm. 49 MT, MS, SP, PR, MG and GO Unknown origin
20 Ctsm. fimbriatum UEL Ctsm. 56 e 64 MT, MS, SP, PR, MG and GO Unknown origin
21  Ctsm. fimbriatum fissum UEL Ctsm. 23 MT, MS, SP, PR, MG and GO PR
22 Ctsm. fimbriatum (flor vermelha) UEL Ctsm. 67 MT, MS, SP, PR, MG and GO Unknown origin
23 Ctsm. galeritum Hideto Ctsm.4 AM, PA, GO and TO Unknown origin
24 Ctsm. gardneri UEL Ctsm. 5 e 19 PEtoRJ BA
25 Ctsm. gladiatorium UEL Ctsm. 9 GO and MT(Brasil's central plateau) GO
26  Ctsm. gladiatorium UEL Ctsm. 62 GO and MT(Brasil's central plateau) Unknown origin
27 Ctsm gnomus UEL Ctsm. 45 e 31 AM AM
28 Ctsm. hookeri UEL Ctsm. 39 SP and RJ Unknown origin
39 Ctsm hookeri UEL Ctsm. 36 e 53 SP and RJ Unknown origin
30 Ctsm. juruenense UEL Ctsm. 38 MT MT
31 Ctsm juruenense UEL Ctsm. 28 MT MT
32 Ctsm. laminatum UEL Ctsm. 51 México Unknown origin
33 Ctsm lemosii Igor Ctsm. 5 PAand MT Unknown origin
34  Ctsm. macrocarpum UEL Ctsm. 2 RJ, BA, PB, PE, RN, PI, PA, AM, TO, MA, PA

RR and ES
35 Ctsm. macrocarpum UEL Ctsm. 25 e 29 RJ, BA, PB, PE, RN, PI, PA, AM, TO, MA, BA

RR and ES
36 Ctsm. macrocarpum UEL Ctsm. 41 RJ, BA, PB, PE, RN, PI, PA, AM, TO, MA, Unknown origin

RR and ES
37 Ctsm matogrossense Igor Ctsm. 11 MT MT
38 Ctsm. moreanum Igor Ctsm. 9 Brazil BA
39 Ctsm. osculatum UEL Ctsm. 13 MS, MT, RO and GO MT
40  Ctsm. osculatum UEL Ctsm. 55 MS, MT, RO and GO MS
41 Ctsm. osculatum UEL Ctsm. 20 MS, MT, RO and GO RO
42 Ctsm. parguazense Igor Ctsm. 12 RO RO
43  Ctsm. pileatum UEL Ctsm.68 AM Unknown origin
44 Ctsm. planiceps Igor Ctsm. 8 AM (norte do Brasil), Venezuela, Guianas, PA

Suriname e Peru
45  Ctsm. pulchorom HidetoCtsm. 5 AM, PA and MT MT
46  Ctsm. purum UEL Ctsm. 16 e 43 BA, ES and MG BA
47  Ctsm saccatum UEL Ctsm. 65 AC and AM Unknown origin
28 Ctsm. sanguineum UEL Ctsm. 4 Colombia, Gu.iana, Venezuela, Brazil, Costa AC
Rica and Panama
49  Ctsm. schmidtianum Igor Ctsm. 4 MT MT
50 Ctsm. spitzii UEL Ctsm. 18, 54 e 59 GO Unknown origin
51 Ctsm. spitzi UEL Ctsm. 14 GO Unknown origin
52  Ctsm. triodom UEL Ctsm. 8 e 57 SP, PR and SC PR
53 Ctsm. triodom UEL Ctsm. 33 SP, PR and SC PR
54  Ctsm. uncatum UEL Ctsm. 21, 61 e 50 PE Unknown origin
55 Ctsm. vinaceum UEL Ctsm. 15, 60 e 48 MT, MS and GO MT
HidetoCtsm. 6

56 Ctsm. vinaceum UEL Ctsm. 1 MT, MS and GO Unknown origin
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DNA amplification via PCR (Polymerase Chain  2000) and utilized to obtain the genetic similarity
Reaction) matrix using DICE coefficient. The UPGMA
The RAPD reactions were conducted in a finatlustering method (Unweighted Pair Group
volume of 15pl containing 7.92ul sterile water, Method using Arithmetic Averages) was used to
1.5 ul amplification buffer (50 mM KCI, 15 mM construct a dendrogram. The reliability of the
MgCl,, 100mM Tris-Cl, pH 9.0); 1.8 dNTPs @associations shown on the dendrogram was
(0.1 mM of each dGTP, dATP, dCTP, dTTP); 1.8evaluated by bootstrap probability with 1,000
ul primer —Operon Technologies (4 mM); g permutations, using the bood v. 3.0 softv_vare
DNA polymerase (Biotools); and 20 ng DNA (Coelho 200;)._ The cqphenenc coefficient
(polymerization), followed by a final extension for between the S|m|I.ar|ty matrix and the dendrogram
7 min at 72 C. The amplification products were Was computed using the NTSYS program.
separated by electrophoresis in 1% agarose gel,

stained with ethidium bromide (0.38/ml), and

visualized under UV light. Gel images wereRESULTS AND DISCUSSION

captured using a photographic documentation and

selected and used for DNA amplification. Two
Data analysis hundred and twenty-one markers were generated,

The amplification products were analyzed byof which 209 were polymorphic (95%). The
marking their presence (1) or absence (0) for eacd{€ctrophoretic pattern obtained with primer
DNA fragment generated. The data obtained wer@PAE — 16 is shown in Figure 1.

analyzed with the NTSYS-PC software (Rohlf,

Table 2 — Primers used sequence of primers (Operon Techieslpgnumber of bands, and percentage of
polymorphic bands for species in the ge@asasetum under study.

Primer Primer Sequence Number of bands Clustered polymorphic

bands
OPAW-01 5 ACCTAGGGGA 3 6 83%
OPAW-03 5" CCATGCGGAG 3 20 90%
OPAW-05 5 CTGCTTCGAG 3’ 21 95%
OPAW-10 5 GGTGTTTGCC 3’ 14 86%
OPAW-15 5" CCAGTCCCAA 3’ 14 93%
OPAE-16 5" TCCGTGCTGA 3’ 19 100%
OPAI-01 5" GGCATCGGCT 3’ 8 88%
OPAI-02 5 AGCCGTTCAG 3 15 92%
OPAD-07 5" CCCTACTGGT 3 16 93%
OPAD-15 5 TTTGCCCCGT 3’ 23 96%
OPAD-13 5 GGTTCCTCTG 3 17 100%
OPAD-19 5 CTTGGCACGA 3’ 12 92%
OPAS-18 5 GTTGCGCAGT 3 20 100%
OPAX-04 5 TCCCCAGGAG 3’ 8 100%
OPAX-07 5 ACGCGACAGA 3’ 9 100%
Total 251 95%

The RAPD data were used to generate a similaritinto several distinct groups. The high value

matrix (Table 3) and the dendrogram (Fig. 2). Inobtained in the cophenetic analysis (r=0.922)
the dendrogram, most associations betweeensured the reliability of the clusters observed in
groups obtained bootstrap values (BO) highethe dendrogram. The significance of the

than 50%, thus attesting to the reliability of thiscorrelation, tested according to Mantel's test,

experiment. showed that the number of markers used was
The polymorphism generated with RAPD markerssufficient to assess the genetic diversity of the
allowed the species under analysis to be dividedpecies analyzed.
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Figure 1 - Electrophoretic pattern obtained with primer OPAE6. Samples are identified by the
numbers presented in Table 2. M — Molecular weightker (DNA ladder Invitrogen
100pb), C — Control sample.
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Figure 2 - Genetic similarity dendrogram of 37 species stlidiethe Genufatasetum, including
56 individuals, calculated by DICE index, based RAPD markers. The number
between parentheses corresponds to the sequerseme in table 1. Bootstrap values
below 50% are not shown. Londrina (PR, Brazil), JEQO4.
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Table 3 -Genetic similarity matrix obtained for 37 specid<Catasetum with 56 individuals obtained from RAPD
markers. Londrina (PR, Brazil), UEL, 2004.

Ctsm. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1€ 17 18 1¢
1,0
0,74 1,0C
0,64 0,6C 1,0C
0,67 0,6¢ 0,5¢ 1,0C
0,62 0,68 0,54 0,94
0,64 0,62 0,5€ 0,92 1,0
0,71 0,7¢ 0,5z 0,62 0,57 1,0C
0,6¢ 0,6€ 0,5¢ 0,57 0,5¢ 0,7t 1,0C

0,7C 0,7¢ 0,51 0,64
0,62 0,62 0,54 0,7€
0,48 0,52 0,4¢ 0,57
0,5¢ 0,54 0,52 0,54
0,67 0,6€ 0,5¢ 0,77
0,6C 0,61 0,5¢ 0,5¢

0,6C 0,94 0,7€ 1,0C

0,71 0,62 0,54 0,61 1,0¢

0,58 0,6C 0,5€ 0,61 0,5t 1,0

0,52 0,62 0,6C 0,6C 0,51 0,5C 1,0

0,78 0,7C 0,6C 0,6¢ 0,7¢ 0,52 0,5¢ 1,0C

0,52 0,62 0,6¢ 0,6C 0,57 0,5¢ 0,5¢ 0,6C 1,0C

PR ERR e
T EmMRERBoco~ouswN R

g 0,51 0,51 0,5¢ 0,47 0,51 0,51 0,5¢ 0,5C 0,4¢ 0,4¢ 0,51 0,51 0,5¢ 1,0C
1€ 0,5¢ 0,5z 0,5¢ 0,5z 0,5C 0,5¢ 0,62 0,5¢ 0,51 0,64 0,57 0,5C 0,64 0,5t 1,0C
17 0,5¢ 0,5C 0,5¢ 0,54 0,5C 0,52 0,6C 0,52 0,51 0,6€ 0,5¢ 0,5C 0,6C 0,58 0,92 1,0
18 0,61 0,54 0,57 0,5¢ 0,5¢ 0,57 0,6C 0,5¢ 0,57 0,5¢ 0,58 0,52 0,62 0,57 0,51 0,5¢ 1,0C
1¢ 0,5¢ 0,57 0,57 0,54 0,4¢ 0,57 0,61 0,5¢ 0,5C 0,5C 0,5z 0,47 0,6C 0,5¢ 0,5z 0,5¢ 0,8¢
2C 0,68 0,6C 0,57 0,6C 0,5¢ 0,61 0,6¢€ 0,62 0,5t 0,5t 0,5t 0,51 0,62 0,5¢ 0,5t 0,5¢ 0,87
21 0,68 0,5¢ 0,5¢ 0,5¢ 0,5¢ 0,57 0,64 0,5¢ 0,52 0,5¢ 0,57 0,51 0,68 0,57 0,58 0,5¢ 0,82
22 0,6C 0,5¢ 0,5¢ 0,5¢ 0,51 0,5¢ 0,5¢ 0,57 0,5C 0,5¢ 0,62 0,51 0,68 0,6C 0,5¢ 0,5¢ 0,7¢
23 0,6( 0,6€ 0,6C 0,5¢ 0,5¢ 0,5¢ 0,61 0,5¢ 0,5¢ 0,57 0,5¢ 0,6C 0,5¢ 0,5¢ 0,61 0,62 0,5¢
24 0,5€ 0,54 0,52 0,57 0,5€ 0,5¢ 0,52 0,5¢ 0,5¢ 0,5¢ 0,47 0,5€ 0,5C 0,4¢ 0,67 0,68 0,52

] 0,6C 0,5¢ 0,61 0,5¢ 0,58 0,61 0,6€ 0,62 0,57 0,5¢ 0,5¢ 0,57 0,64 0,5¢ 0,57 0,57 0,62
2€ 0,5¢ 0,61 0,57 0,51 0,4¢ 0,5¢ 0,62 0,61 0,5z 0,51 0,51 0,5t 0,61 0,5z 0,5¢ 0,57 0,64
27 0,5¢ 0,5¢ 0,6C 0,5¢ 0,5t 0,5¢ 0,5¢ 0,57 0,5¢ 0,5¢ 0,57 0,4¢ 0,61 0,47 0,6¢ 0,67 0,61
28 0,57 0,5¢ 0,5¢ 0,71 0,6¢ 0,6C 0,54 0,5¢ 0,6¢ 0,5¢ 0,5C 0,67 0,5C 0,51 0,52 0,5¢ 0,5¢
2¢ 0,5¢ 0,61 0,54 0,72 0,7C 0,61 0,51 0,5¢ 0,6¢ 0,5¢ 0,58 0,7C 0,52 0,5C 0,58 0,5¢ 0,57
3C 0,5¢ 0,5z 0,5¢ 0,54 0,5t 0,5z 0,4¢ 0,51 0,5¢ 0,4¢ 0,5¢ 0,5¢ 0,5¢ 0,5¢ 0,5t 0,5t 0,5¢
31 0,5¢ 0,5¢ 0,6C 0,54 0,5z 0,5¢ 0,51 0,5¢ 0,5¢ 0,44 0,5¢ 0,5¢ 0,62 0,6C 0,5¢ 0,5¢ 0,5¢
32 0,58 0,52 0,4¢ 0,5C 0,4¢ 0,47 0,52 0,4¢ 0,58 0,4¢ 0,4¢ 0,52 0,51 0,37 0,51 0,5¢ 0,5C
33 0,6€ 0,64 0,5¢ 0,6€ 0,64 0,64 0,61 0,68 0,57 0,58 0,61 0,61 0,57 0,57 0,5¢ 0,57 0,5¢
34 0,61 0,57 0,5¢ 0,5C 0,5C 0,5¢ 0,64 0,57 0,5z 0,57 0,57 0,5C 0,62 0,4¢ 0,6¢€ 0,6¢ 0,5¢
3E 0,61 0,5z 0,5¢ 0,4¢ 0,41 0,5t 0,5¢ 0,5¢ 0,51 0,5¢ 0,5¢ 0,4¢ 0,57 0,4% 0,62 0,68 0,5¢
3€ 0,61 0,52 0,54 0,4€ 0,4€ 0,5¢ 0,6C 0,5€ 0,51 0,57 0,5¢ 0,4¢ 0,5¢ 0,4¢€ 0,5¢ 0,62 0,57
37 0,5¢ 0,61 0,68 0,6C 0,57 0,54 0,5¢ 0,5¢ 0,6C 0,51 0,5€ 0,57 0,52 0,5C 0,58 0,5¢ 0,5¢
38 0,57 0,5t 0,58 0,5¢ 0,5¢ 0,5¢ 0,5¢ 0,5¢ 0,5¢ 0,57 0,5z 0,54 0,5¢ 0,4¢ 0,67 0,68 0,4¢
3¢ 0,62 0,5¢ 0,57 0,5¢ 0,5¢ 0,5C 0,5¢ 0,51 0,5¢ 0,5¢ 0,51 0,5t 0,5¢ 0,4¢ 0,5¢ 0,62 0,57
4c 0,62 0,57 0,5¢ 0,57 0,5¢ 0,51 0,5¢ 0,52 0,5¢ 0,6C 0,51 0,51 0,52 0,5C 0,5¢ 0,62 0,5¢
41 0,5¢ 0,5€ 0,57 0,5€ 0,5¢ 0,5C 0,5€ 0,51 0,5¢ 0,57 0,5¢ 0,54 0,54 0,4¢ 0,5€ 0,5¢ 0,54
42 0,62 0,5z 0,57 0,5¢ 0,5¢ 0,6C 0,57 0,5¢ 0,5¢ 0,5¢ 0,62 0,5¢ 0,54 0,4¢ 0,57 0,57 0,57
43 0,62 0,5t 0,5¢ 0,4¢ 0,41 0,54 0,5¢ 0,5z 0,51 0,5t 0,5¢ 0,5t 0,62 0,51 0,61 0,5¢ 0,54
44 0,5¢ 0,5¢ 0,5€ 0,5€ 0,5¢ 0,5€ 0,5¢ 0,54 0,6C 0,58 0,58 0,5¢ 0,64 0,52 0,58 0,58 0,5€
45 0,5C 0,57 0,52 0,54 0,52 0,52 0,5€ 0,5¢ 0,5¢ 0,52 0,5¢ 0,5C 0,51 0,47 0,4¢ 0,5C 0,52
4€ 0,5¢ 0,5¢ 0,5¢ 0,57 0,5¢ 0,5¢ 0,61 0,5¢ 0,6C 0,41 0,4¢ 0,62 0,57 0,5¢ 0,5z 0,51 0,4¢
47 0,5t 0,5¢ 0,5C 0,51 0,5t 0,5t 0,5¢ 0,54 0,57 0,57 0,5¢ 0,51 0,5¢ 0,4% 0,5¢ 0,5¢ 0,54
48 0,58 0,54 0,5¢ 0,4¢ 0,4¢ 0,52 0,5¢ 0,52 0,5C 0,58 0,51 0,51 0,52 0,52 0,58 0,57 0,52
4¢ 0,6C 0,58 0,6€ 0,51 0,51 0,5¢ 0,6C 0,5€ 0,58 0,5¢ 0,5¢ 0,5¢ 0,7C 0,5C 0,64 0,6¢ 0,6C
5C 0,57 0,5¢ 0,5z 0,5C 0,5( 0,5¢ 0,5z 0,57 0,51 0,5¢ 0,5¢ 0,4¢ 0,51 0,4¢ 0,5t 0,5t 0,5¢
51 0,5t 0,54 0,5¢ 0,5¢ 0,5¢ 0,5z 0,5¢ 0,5¢ 0,5z 0,51 0,5¢ 0,5t 0,5C 0,5z 0,4¢ 0,41 0,6C
52 0,5¢ 0,5¢ 0,47 0,62 0,6C 0,6C 0,5€ 0,61 0,6C 0,5C 0,47 0,61 0,52 0,4¢ 0,47 0,5C 0,5€
52 0,5¢ 0,5¢ 0,5z 0,68 0,6¢€ 0,62 0,5¢ 0,5¢ 0,57 0,64 0,4¢ 0,5C 0,64 0,54 0,4¢ 0,4¢ 0,5C 0,5t
54 0,61 0,5¢ 0,5¢ 0,64 0,6¢€ 0,62 0,5¢ 0,54 0,5¢ 0,61 0,4¢ 0,5¢ 0,6C 0,51 0,51 0,47 0,5z 0,5¢
58 0,62 0,61 0,6C 0,5¢ 0,57 0,5¢ 0,68 0,62 0,62 0,5¢ 0,5¢ 0,5¢ 0,5¢ 0,5¢ 0,5¢ 0,51 0,58 0,62
5€ 0,62 0,5¢ 0,5€ 0,5¢ 0,54 0,52 0,5¢ 0,57 0,5¢ 0,58 0,4¢ 0,6C 0,52 0,5¢ 0,52 0,58 0,51 0,5¢

Ctsm. 2C 21 2z 23 24 2t 2€ 27 28 29 3C 31 3z 3 34 3E 3€ 37

2C 1,0C
21 0,87 1,0C
22 0,7¢ 0,81 1,0C
23 0,6( 0,61 0,64 1,0C
24 0,5¢ 0,51 0,5C 0,5¢
25 0,64 0,64 0,7C 0,67 1,0
2€ 0,6¢ 0,62 0,62 0,6€ 0,8t 1,0C
27 0,68 0,67 0,6¢ 0,68 0,6¢ 0,64 1,0C
28 0,57 0,5¢ 0,57 0,68 0,68 0,6C 0,5¢ 1,0C
2¢ 0,5€ 0,5¢ 0,54 0,6€ 0,68 0,61 0,5¢ 0,8¢ 1,0C
3C 0,52 0,52 0,5€ 0,6C 0,6¢ 0,64 0,6C 0,68 0,6¢ 1,0
31 0,51 0,57 0,6C 0,6C 0,67 0,61 0,6C 0,6C 0,62 0,81 1,0C
32 0,41 0,5z 0,4¢ 0,58 0,4¢ 0,51 0,4¢ 0,5¢ 0,5C 0,4¢ 0,5z 0,51 1,0C
33 0,68 0,62 0,62 0,61 0,5€ 0,5¢ 0,5¢ 0,5¢ 0,61 0,6C 0,62 0,62 0,6C 1,0C
34 0,57 0,61 0,61 0,62 0,5¢ 0,64 0,5¢ 0,7¢ 0,5C 0,51 0,5¢ 0,5¢ 0,5¢ 0,5€ 1,0C
3E 0,5¢ 0,62 0,61 0,62 0,5z 0,6( 0,57 0,6¢ 0,5C 0,4¢ 0,57 0,5¢ 0,61 0,57 0,9z 1,0C
3€ 0,5¢ 0,62 0,62 0,5¢ 0,5C 0,62 0,5¢ 0,67 0,4¢ 0,4¢ 0,57 0,5¢ 0,5¢ 0,57 0,91 0,9t 1,0C
37 0,57 0,5¢ 0,5¢ 0,61 0,61 0,62 0,57 0,62 0,64 0,5€ 0,5¢ 0,51 0,4¢ 0,67 0,58 0,58 0,5¢ 1,0C
38 0,52 0,5C 0,5€ 0,5¢ 0,5¢ 0,62 0,5¢ 0,72 0,52 0,54 0,5€ 0,5€ 0,52 0,5¢ 0,64 0,6C 0,5¢ 0,6€ 1,0C
3¢ 0,5¢ 0,5¢ 0,6C 0,61 0,5¢ 0,5¢ 0,54 0,6¢ 0,5¢ 0,5¢ 0,5¢ 0,5¢€ 0,64 0,7t 0,7t 0,71 0,61 0,7¢
4c 0,6( 0,5¢ 0,62 0,61 0,57 0,5¢ 0,5¢ 0,6¢ 0,54 0,5¢ 0,5¢ 0,62 0,62 0,7z 0,7¢ 0,7t 0,57 0,68
41 0,5¢ 0,57 0,5¢ 0,6C 0,58 0,5¢ 0,5¢ 0,68 0,5€ 0,58 0,61 0,62 0,68 0,72 0,77 0,71 0,5€ 0,62
42 0,5¢ 0,57 0,62 0,6C 0,61 0,62 0,57 0,62 0,61 0,6C 0,68 0,4¢ 0,62 0,57 0,5¢ 0,5¢ 0,6€ 0,68
43 0,4¢ 0,5¢ 0,64 0,62 0,51 0,5¢ 0,5z 0,64 0,5¢ 0,5¢ 0,5¢ 0,4¢ 0,5¢ 0,7z 0,67 0,67 0,5¢ 0,6¢
44 0,5¢ 0,57 0,67 0,5¢ 0,52 0,72 0,62 0,62 0,61 0,57 0,6€ 0,5€ 0,64 0,64 0,62 0,64 0,6€ 0,6¢
45 0,58 0,5¢ 0,52 0,68 0,4¢ 0,64 0, 0,57 0,5¢ 0,6C 0,61 0,5¢ 0,61 0,5¢ 0,5¢ 0,57 0,61 0,5¢
4€ 0,41 0,5t 0,54 0,5¢ 0,4% 0,6¢€ 0,5¢ 0,5¢ 0,62 0,61 0,62 0,4¢ 0,5¢ 0,5¢ 0,5t 0,5z 0,57 0,68
47 0,5¢ 0,5¢ 0,6C 0,5¢ 0,5C 0,5¢ 0,54 0,62 0,5C 0,5z 0,6( 0,5¢ 0,61 0,7¢ 0,7z 0,71 0,54 0,61
48 0,5¢ 0,4¢ 0,5C 0,6C 0,57 0,5¢ 0,5€ 0,5€ 0,52 0,5€ 0,52 0,47 0,52 0,5¢ 0,58 0,5C 0,5¢ 0,5¢
4¢ 0,57 0,6C 0,61 0,62 0,5¢ 0,6¢ 0,61 0,67 0,54 0,57 0,62 0,5¢ 0,62 0,7¢ 0,6¢ 0,71 0,57 0,64
5C 0,5¢ 0,61 0,5¢ 0,6¢ 0,5z 0,5¢ 0,5¢ 0,5¢ 0,6C 0,5¢ 0,5¢ 0,51 0,6C 0,5C 0,5t 0,5t 0,5t
51 0,57 0,57 0,57 0,7¢ 0,4< 0,5¢ 0,5¢ 0,51 0,61 0,57 0,5¢ 0,5z 0,5¢ 0,47 0,4¢ 0,41 0,54
52 0,5€ 0,58 0,51 0,6C 0,5¢ 0,5¢ 0,6C 0,51 0,72 0,72 0,5¢ 0,52 0,61 0,4¢ 0,5C 0,5C 0,52
53 0,51 0,5C 0,47 0,61 0,52 0,5¢ 0,52 0,52 0,74 0,72 0,5¢ 0,54 0,57 0,4¢ 0,51 0,47 0,5€
54 0,5¢ 0,5¢ 0,5¢ 0,6C 0,47 0,61 0,5¢ 0,5¢ 0,7¢ 0,71 0,62 0,57 0,61 0,4¢ 0,51 0,4¢ 0,5¢
5¢ 0,64 0,57 0,64 0,7¢ 0,5¢ 0,7¢ 0,64 0,5¢ 0,7¢ 0,6¢€ 0,5¢ 0,5¢ 0,6C 0,5¢ 0,5¢ 0,57 0,64
5€ 0,64 0,5¢ 0,68 0,68 0,52 0,61 0,57 0,61 0,62 0,61 0,61 0,51 0,61 0,58 0,52 0,5% 0,64

Braz. Arch. Biol. Technol. v.53 n.2: pp. 375-387aiApr 2010



Genetic Analysis of Species in the Ge@asasetum (ORCHIDACEAE) 381

(Cont. Table 3)
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Figure 3 - Principal coordinates dispersion graph obtainednfDICE genetic similarity matrix,
estimated by RAPD markers, between 37 speciesigénusCatasetum including 56
individuals, according to the sequence presentethbite 3.Londrina (PR, Brazil),
UEL, 2004.

It was possible to visualize that cluster data BaseBootstrap) for the individuals of the specfetsm.

on DICE’s genetic similarity matrix (Table 3) triodon to 93% (100% Bootstrap) between
showed interspecific genetic similarity index individuals in theCtsm. atratum group andCtsm.
values ranging from 37% betweerCtsm.  macrocarpum.

laminatum and Ctsm. denticulatum to 83% (81% In the principal coordinates dispersion graph
Bootstrap) betweenCtsm. triodon and Ctsm.  obtained from DICE genetic similarity matrix, it
uncatum. Species represented by more than onevas observed that the orchid species under study
individual (Table 1) showed an intraspecific obeyed almost the same association pattern
genetic similarity index ranging from 88% (82% obtained in the dendrogram, they were distributed
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according to the clusters formed (Fig. 2 and 3)complex (Holst, 1999). However, in this study,
The associations observed in the dendrogra@tsm. cristatum appeared associated with another
allowed the identification of 11 distinct groups;group, presenting a genetic similarity of only 60%
some groups were formed by species that sharedth Ctsm. arietinum. In spite of the fact that they
morphological characteristics or occupied théhave ciliated labella, which was a distinctive tirai
same geographical area. these species were not linked in the Dendrogram.
In the first group, the speci€dsm. aripuanense,  This could have happened due to the fact that both
Ctsm. Arietinum, and Ctsm. Barbatum were species have distinct geographical distributions,
associated with a similarity index of 71% (58%with Ctsm. arietinum distributed mainly in the
bootstrap), and within this group, tw@tsm. State of Pernambuco, whil€tsm. cristatum is
barbatum plants Ctsm. barbatum semicuculatum  distributed across the States of Roraima, Amapa,
and Ctsm. barbatum sp.) were associated with and Para. However, although these species have
94% (100% bootstrap) similarity. The two plantsdifferent concentration areas, they share the same
were collected from distinct geographical regiongcological climate distribution, consisting of a,ho
(Minas Gerais and Amazonas). The ecologicahumid, and tropical climate which remains
conditions in these two Brazilian states arainchanged almost the entire year, with high
distinct: the State of Minas Gerais (MG) presents enoisture during the night, even during dry periods,
somewhat subtropical hot climate, while the Statevhich are quite short (Holst, 1999).

of Amazonas (AM) presents a more tropicalln the first group, there was alsdCtsm.
climate with little temperature variation aripuanense, which was associated with species of
throughout the year and a short dry season wititsm. barbatum and Ctsm. arietinum, with a
high humidity during the night (Holst, 1999). Thegenetic coefficient of similarity of 72%These
climatic differences between both the collectiorthree species present some similarities, and are
sites and their high genetic similarity value (94%Yound in the States of MT and MS (with a wider
suggested thaftsm. barbatum semicuculatumand  distribution for Ctsm. barbatum). They show
Ctsm. barbatum could have split not long ago in medium flowering in summer, and their main trait
evolutionary terms, or that these differences weres the presence of numerous cilia on the labellum
due to variation in the habitats only. (Raposo, 1992; Holst, 1999The second group
The specie€tsm. arietinumis very common in its was associated with a mean similarity of 69%
region of origin living under palm trees. (44% Bootstrap) to the specie€tsm. atratum,
Characteristically, its pseudobulbs are arche@tsm. cernnum, Ctsm. confusum, Ctsm. hookeri,
downward and leaves are longer than usual for thetsm. triodon, and Ctsm. uncatum. In this group,
genus. These characteristics are kept constathte intraspecific genetic similarity was high (93%)
during cultivation (Holst, 1999). Based on thewith 100% bootstrap betweelCtsm. atratum
guantity of cilia on the labellun€Ctsm. arietunum  plants. The specigStsm. atratum can be found in
immediately evokes the specie€atasetum the states of SP, PR, SC, RS, and MG (Raposo,
barbatum, justifying the association herein 1992); it occurs in mountainous regions under
observed. Differently from this group, however,common subtropical climate ecological conditions
the flowers are arranged strongly clustered at th@olst, 1999), which may justify their high genetic
distal section in relation to the base. The shdpe gimilarity value.

the labellum is also completely different fromCtsm. cernnum and Ctsm. confusum were
other species in the group cited above, as well associated with 78% similarity (bootstrap=70).
the color of its flowers. Another characteristic isAlthough  these two species are not
that the dispersion area dtsm. arietinum is morphologically alike, clustering may have
specifically located in the Brazilian Northeasternoccurred because botlfCtsm. cernuum and
region (PE), where other species of thisonfusum present concave petals and sepals with
previously-mentioned complex cannot be founddark red spots, medium flowering in summer, and
In this genus, the only other species confirmed ian epiphytic growth habit (Holst, 1999). The
the region wa<Ctsm. discolor Lindl. (ABRACC, speciesCtsm. triodon and Ctsm. uncatum were
1995), but it was not associated with this groupassociated with 82% similarity (bootstrap=82).
which showed a CS of 54% wi@tsm. arietinum. However, these species present morphological
The specieLCtsm. arietinum is described in the differences and cannot be found in the same
literature as belonging to th€tsm. cristatum geographical regiorCtsm. triodon is found in the
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States of SC, PR, and RS, whitsm. uncatum  whole year, and days are hot and dry, while nights
occurs in the States of PE, AL, CE, and BA. are reasonably cold (Holst, 1999).

A 3" group to become associated involM@sm.  The association demonstrated in the dendrogram
ariquimense, Ctsm. lemosii, and Ctsm. (mean similarity of 70%) between the species
matogrossense, with a mean similarity of 63%n  Ctsm. spitzii and Ctsm. vinaceum confirmed what
general, the species in this group have fevmad been previously described in the literature.
morphological similarities, in agreement with theAccording to Holst (1999) and ABRACC (1996),
RAPD data. In addition, these species argreater affinity was found between the species
generally found in distinct geographical regionsCtsm. spitzii and the specie€tsm. vinaceum and
except Ctsm matogrossense and lemosii, which  Ctsm trulla Lindl. (not used in this experiment).
can be found in MT, submitted in this case to thélowever, Ctsm. spitzii has a more convex than
same ecological conditions, thus justifying thesack-shaped labellum on its male flowers, having
higher similarity between these species (CS=®nly a light depression below the middle, and long
67%). Catasetum ariquimense could be linked to fleshy bristles on the margins of the lower half.
Ctsm. barbatum due to the presence of fimbriae; According to Holst (1999), both species are
representatives of the barbatum complex, howevemorphologically similar at the vegetative stage,
do not occur in the same geographical region and discrimination can only be made after
Ctsm. ariquimense (ABRACC, 1996). These two flowering.

species obtained a coefficient of similarity of 54%The 6" group clusteredCtsm cristatum, Ctsm.
reinforcing the responses obtained in thishimidtianum, Ctsm. discolor, Ctsm. gnomus, and
experiment. Ctsm. moreanum species with a mean similarity of
The fourth group to become linked, with a mear67%. These data are in agreement with the small
similarity of 93%, was the group containi@gsm. morphological similarity among these species.
fimbriatum  species  (bootstrap=92). Ctsm.  According to Miranda and Lacerda (1992), while
fimbriatum with dark red flowers was a little more the genus Catasetum presented taxonomic
isolated than the others. Because this color is ndifficulties, some of its representative species,
very common in this species, it is suggested that including Ctsm. cristatum Lindl., were even more
could be a mutation; therefore, it could be a newomplicated due to the apparent similarity of their
variety. flowers, both male and female. A knowledge about
The speciesCtsm. galeritum, Ctsm. spitzii, and their geographical distribution has been a
Ctsm. vinaceum were associated in the fifth group, facilitating factor in understanding the group, and
with a mean similarity of 709 hese three species at present, many species can be clearly defined.
can be found in the State of GO; howewetsm.  Catasetum cristatum is the northernmost of these
galeritum and Ctsm. vinaceum have a wider species in Brazil, occurring from Venezuela to the
geographical distribution.Catasetum pulchrum  States of Roraima, Amapa, and Pai@sm
shows few morphological similarities with the barbatum (Lindl.) Lindl. presents the largest
other two species in the group, havingdispersion area, along the Solimdes, Negro, and
differentiated flowers, particularly due to brownAmazonas Rivers and their tributaries in a region
stripes disposed across petals and sepals onta lig¥ith elevations lower than 300 m, until the coastal
background (Holst, 1999)Catasetum pulchrum region with higher-moisture microclimates of the
was associated with species in this group with Brazilian Northeast. Species related to this genus
mean similarity of 61%. are found in the States of Minas Gerais and Sao
Although associated with the spectéism. spitzi  Paulo; however, these are still under study, since
and Ctsm vinaceum, Ctsm. galeritum did not descriptions already made for plants in this region
present common morphological characteristicpresent many controversies. Some species and
either. However, this species can bloom in thearieties described in the T%entury had their
same season &tsm. spitzii and can also be found types destroyed and were described in little detalil
under the same climatic and ecological conditiongith not very enlightening drawings, and vague
of occurrence of the specigStsm. spitzii and references to the site of origin, which prevented
Ctsm. vinaceum. These climatic and ecological them from being validated and making it difficult
conditions are represented by an essentiallip correlate what had been published with the
continental climate, where drought periods ar@resent knowledge (ABRACC, 1998). From this
long and moisture is very low through almost thework, it could be, therefore, concluded that the
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species in theCtsm. cristatum complex were trilobate. The labellum inCtsm. osculatum is
distinct species, since they clustered separately. broader than long;

The 7" group clustered the specie€tsm. -Female flowers inCtsm. osculatum are much
macrocarpum, Ctsm. osculatum, and Ctsm. smaller than irCtsm. saccatum;

saccatum. The intraspecific level of variation for The &' group associated the speciedtsm.
Ctsm. macrocarpum was 93% (100% bootstrap), gladiatorum and Ctsm. juruenense with 65%
and 84% forCtsm. osculatum. The mean genetic similarity; these apparently did not have much in
similarity among the three species was 71%common beyond the absence of female flowers
However, the specie€tsm macrocarpum was and the presence of cilia on the labellum, which
morphologically different from the speci€sm. were, however, much smaller in size @ism.
saccatum and Ctsm. osculatum, which were juruenense (Raposo, 1992; ABRACC, 1996;
morphologically more similar. Two of the Lacerda, 1998 a, b; Holst, 1999).

analyzed Ctsm. macrocarpum plants were Catasetum gladiatorium is distributed across a
collected in the States of PA and BA; thewide area in the Brazilian Central Plateau, in the
geographical distribution of this species is venStates of Mato Grosso, Goias, and Tocantins, and
wide, comprising the States of RJ, BA, PB, PEis epiphytic in palm trees that occur in regions
RN, PI, PA, AM, TO, MT, MA, RR, and ES. The under artificial pastures and cerrados, at elematio
ecological conditions in these states are more dretween 230 and 790m. The species emits two to
less similar, with the climate practically identica three consecutive flower stalks per year and
throughout the year, with temperature rangindlooms in the summer and fall. The spedcisn.
from 30C to 15C (Holst, 1999). Because they spitzii, Ctsm. fimbriatum, Ctsm. rooseveltianum,
were found in nearby regions and under the sam@tsm. galeritum, Ctsm. fuchsii, Ctsm. ornithoides,
ecological condition, the high CS value foundCtsm. osculatum, Ctsm. schmitdianum, and Ctsm.
(93%) was justified. vinaceum also occur in the region (Lacerda, 1998
Within the same group, the specigStsm. a, b). Catasetum gladiatorum showed a 63%
saccatum andCtsm. osculatum were clustered with coefficient of similarity withCtsm. cristatum, and
69% genetic similarity. Although this similarity has been considered a member of thatatum
was not very high, these species had a lot inomplex in the literaturebut has also been
common, but were also different in many pointspreviously classified asCtsm barbatum, with
justifying the CS value found in this experiment.which it obtained 60% similarity (Table 4).
According to ABRACC (1996), the morphological The 9" group included the specie<tsm.
differences betweerCtsm. osculatum and Ctsm.  parguazense, Ctsm. pileatum, Ctsm. purum and
saccatum are as follows: Ctsm. planiceps. The greatest genetic proximity
-Ctsm. osculatum presents a flower stalk that was verified between the specfésm. purum and
begins erect but becomes arched under the weigBtsm planiceps, with a 72% similarity association.
of the flowers, whileCtsm. saccatum presents a These species presented marked morphological
pendant flower stalk; differences and a very distinct geographical
-The male and female flower pedicels @ism. distribution. WhileCtsm. planiceps can be found
osculatum are up to 3.5 cm in length, while inin the State of AM (north of Brazil), Venezuela,
Ctsm. saccatum they have a length of up to 6.2 the Guianas, Suriname, and Pebtsm. purum is

cm; found in the States of BA, ES, and MG.

-Male flowers inCtsm. osculatum are smaller and Although Ctsm. purum and Ctsm uncatum were
usually yellowish-green or greenish-brown innot clustered in the same group in the dendrogram
color, with small spots when present, whilssm.  (Genetic coefficient of similarity=55%), they have
saccatum has larger, dark, brown or reddish-browntraits in common that could differ in some points.
flowers, always presenting evident, larger spots; According to Lacerda (1997) these differences are
-The floral elements proportions in both speciess follows:

are significantly different:Ctsm. saccatum has -both have roots, rhizomes, pseudobulbs, and
long and narrow sepals and petals, whil€€iam.  leaves typical of the genus, b@tsm. purum
osculatumthey are short and broad; attains a larger size;

-The labellum inCtsm. osculatum is subcordate -male flowers are green in both, but a little serall
(heart-shaped) while inCtsm. saccatum it is in Ctsm. uncatum;
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-both species occur in Bahia, witbtsm Purum  and Ctsm denticulatum were isolated from other
extending until Minas Gerais and Espirito Santospecies in the same genus. The isolation observed
and Ctsm. uncatum extending until Pernambuco. for Ctsm. laminatum could be due to its
The specie€tsm. pileatum andCtsm parguazense  geographical distribution; it occurs in Mexico, in
are considered unique, and do not show manhe States of Michoacan, Guerrero and Oaxaca,
similarities, especially with regard to their floige and cannot be found in Brazil as the others (Holst,
in relation to other species in the genus. Th&999).

species Ctsm. complanatum was displayed Ctsm denticulatum, together withCtsm. pulchrum
individually between groups 9 and 10. ThisN.E. Brown andCtsm. cirrhaeoides Hoehne., form
isolation could be due to a not very significanta group with pendant and somewhat dense
morphological similarity with the other species.inflorescences. The denticulate margins of the
Ctsm. complanatum was a species related@sm. labellum are the most important aspect in
cirrhaeoides, which was not used in this discriminatingCtsm. denticulatum from the other
experiment. The only differences between thenwo, which have smooth margins (Lacerda, 2001).
are: the presence of an arched, non-pendulod$ie species Ctsm. pulchrum and Ctsm
flower stalk, flowers concentrated at the distal endenticulatum were not in the same group and
of the inflorescence (whereas in the other orchidbtained a low similarity index of 47%. This low
the flowers are located very close to thendex could be explained because these species
pseudobulb), a more sharply-pointed and flacame from distinct geographical regions (States of
conical labellum, and a quite distinct geographicahM, PA, and MT forCtsm. pulchrum, and RO for
distribution in both species (ABRACC, 1999). Ctsm. denticulatum), and also because they were
Ctsm. denticulatum is a species that occupies theunder different ecological and climatic conditions.
same geographical and climatic region Gtsm.

complanatum; these species obtained a similarity

matrix value of 51% between themselves, but wer€ ONCLUSIONS

not associated in the dendrogram.

The 1" group showing associations contained thqhese results demonstrated the great genetic
specie<Ctsm. ciliatum, Ctsm. gardineri, andCtsm.  diversity of the species analyzed. The high
sanguineum. Ctsm. ciliatum and Ctsm. gardineri  polymorphism index obtained showed that RAPD
were associated with 59% similarityCtsm.  markers could also aid to determine the relations
sanguineum was a little more distant from the jn the genusCatasetum, in addition to being
group, with 56% similarity (Table 4). effective in identifying the polymorphism itself.
Ctsm. ciliatum is considered a synonym @tsm.  The information generated based on these data
roseo-album, which is treated as a variety 6fsm.  could contribute to define the strategies for the
discolor. Ctsm. gardineri is also considered a establishment of germplasm collections, as well as
synonym of Ctsm. discolor, with only a few to elucidate the problems related to the
differences, such as smaller and more yellow|assification of species. It is still important to
flowers in the specie€tsm. gardineri than in  emphasize that additional studies with a bigger
Ctsm. discolor; the Ctsm. gardineri plant as @ number of plants and other species would be

whole is more robust (Holst, 1999). important and necessary for a better definition of
The association betwedStsm. discolor andCtsm.  strategies.

gardineri and Ctsm. ciliatum was not shown in the

dendrogram; however, the three species were

associated in the matrix with 69% similarity; also,ACKNOWLEDGEMENTS
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obtained 65% similarity. This association showeghesenvolvimento ~ Cientifico e  Tecnoldgico

were more similar t&€tsm. discolor than between §e pessoal de Nivel Superior (CAPES) for

themselves. , , financial support.
In the dendrogram, the speci€sm. laminatum

Braz. Arch. Biol. Technol. v.53 n.2: pp. 375-387aiApr 2010



386 Oliveira, L. do V. R. et al

RESUMO Freudenstein, J.V. and Doyle, J.J. (1994), Characte
transformation and relationships i€orallorhiza
(Orchidaceae: Epidendroideae). |. Plastid DNA.

Neste trabalho, marcadores moleculares de RAPD American Journal of Botany, 81, 1449-1457.

foram utilizados para acessar a variabiIidad%n,ivenoIeeI B.. Chase, M.W.; Vogel, E. F.; Roos

genética e estudar as relagdes interespecificas & c. mMes T.H.M. and Bachmann, K. (2001),
intraespecifica em um grupo de 37 espécies,nolecular phylogeny ofoelogyne (Epidendroideae;
compreendendo 56 plantas individudisim total Orchidaceae) based on plastid RFLR®t K, and
de 15 primers foram selecionados para nuclear ribosomal ITS sequences: evidence for
amplificacdo do DNA. De um total de 221 bandas polyphyly. American Journal of Botany, 88, 1915-
analisadas, 209 (95%) foram polimorficas. O nivel 1927.

de similaridade genética interespecifica variou dg€ywood, V. H. (1993), Flowering plants of the \dor
37% entreCatasetum complanatum e Catasetum London: B T Batsford.

laminatums a 83% entreCatasatum triodon e Holst, A.W. (1999), T.he_ World of Catasetums.
Catasetum uncatum. A similaridade genética Portland, Oregon, USA: Tlmbgr press. -

. ‘e . A Lacerda, K.G. (1997), Caracteristicas diferenciaise
intraespecifica variou de 88% entre os individuos -gtasetum purum Nees and Seenings @atasetum
de Catasetum triodon a 93% entre os individuos yncatum Rolfe. Jornal da ABRACC: Associacio
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Os resultados deste trabalho contribuem para 05.
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