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1.. 1 CURRENT STATE OF RESEARCH ON BRUNELLIA 

Accordingg to the evolutionary thought on angiosperm evolution, Bruneltia is a group with primitive 

characters.. The apetalous flowers, the apocarpous ovary and the presence of five vascular bundles in the 

carpell structure are characters shared by Brunetlia and primitive angiosperms. Taxa from the subclass 

Rostdaee related to Brvneliia (Davidsoniaceae, Eucryphiaceae, Cunoniaceae, Connaraceae) have been studied 

withh regard to different biological aspects, such as floral morphology ( DICKISON 1975), leaf, floral and wood 

anatomyy (DICKISON 1971 1973, 1975 a,b, 1977,1978,1980), and pollen morphology {HIDEUX and FERGUSON 

1976,, DICKISON 1979). In the 70s DICKISON considered these taxa as the core group of Rosidae with close 

relationshipss to the paraphyletic subclass Hamamelidae (MANOS et al. 1993). The systematic position of 

BrunetliaBrunetlia was studied by HUFFORD and DICKISON (1992) who included Brunetlia within Cunoniaceae. Doubts 

withh regard to these relationships are due to the absence of a synapomorphy in the group in which 

BruneltiaBruneltia was included within Cunoniaceae, and the lack of complete information about character variation in 

Bruneltia.Bruneltia. First, this study asks whether Brvneliia is a taxon of Cunoniaceae or whether it belongs to a 

differentt family. With respect to this question the relationship of Bruneltia was revised by OROZCO (1997, 

seee chapter 2). BRADFORD (in prep.) has focused on the phylogenetic relationships of Cunoniaceae on 

basiss of molecular data. He found that Brunelliaceae has close relationships with Cunoniaceae and the 

Australiann family Cephalotaceae. The research group APG (1998) placed Brunelliaceae, Cunoniaceae, 

andd Connaraceae in the order Oxalidales, having previously considered it to belong to the order Rosales. 

1.1.21.1.2 Phylogenetic research 

CUATRECASASS presented the first taxonomie study of Brunelliaceae in 1970. In his supplement of 1985 he 

presentedd a taxonomie arrangement similar to that of the 70s, but including a different species concept, and 

sectionss and subsections as well as eight new taxa. tn 1985 he also included a hypothesis of the relationships 

off the subsections based on the assumption that B. bolMana shows primitive characters and therefore 

consideredd this taxon the primitive form from which remaining taxa were derived. 
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Today,, the biologist sees life as a single pattern of common descent with modifications such 

modificationss are due to processes including speciatton and extinction. The phytogenetic or cladisttc 

approach,, based on the principles of HENNIG {1966}, is currently used by most researchers who wish to 

findd the pattern of relationships based on observed data as the result of evolution They also try to define a 

naturall diversity based on monophyletic groups which are defined by shared evolutionary novelties Phylogeny 

ass a discipline is the result of multiple efforts by the biologist to try to explain the pattern of variation through 

hypothesess of relationships which are judged by their ability to explain the observations. As in other 

scientificc theories, the phylogenettc hypothesis is continuously evaluated in its concepts and methods 

Thee technological advances, the development of algorithms included in different computational packages 

andd molecular biology have also influenced the development of its concepts 

Ann unsuccessful attempt to obtain a pattern of relationships for the species in Brunellia, based or 

HENNIG'SS (1966) concept was carried out by OROZCO tn 1993 (unpublished). This preliminary hypothesis 

showedd that additional information for the outgroups used and morphological data for species of Brunellia 

weree necessary. Extensive morphological data for species of Brunellia were obtained by studying different 

systemss of characters in depth. In addition to these systems of characters providing a good source of 

morphologicall characters, a wider knowledge of the biology of Brunettia is now available. The evidence 

presentedd in the following chapters also contributes to the understanding of DICKISON'S core families of 

Rosidaee and their relationships: leaf anatomy {Chapter 3), inflorescence morphology (Chapter 4), floral 

morphologyy (Chapter 51, and pollen morphology (Chapter 6). A phylogenetic analysis of Brunellia has 

beenn carried out based on the morphological data observed and a hypothesis of the relationships within 

BrunettiaBrunettia is proposed in chapter 7. Additional exploration of the relationships of Brunellia with other taxa is 

necessary,, for example, with regard to molecular analysis, pollination, and dispersal mechanisms. In the 

casecase of Brunellia and other dioecious families pollination reports are unknown (RENNER and FEU 1993). 

1.1.1.1. 3 Species concept and speciation in Brunellia 

Thee species concept has been one of the most discussed topics in the last forty years, particularly in 

thee distinction between species as an evolutionary unit or as a category. Most of these discussions were 

centeredd on the reality of the species. Species are broadly recognized as evolutionary entities on the nature 

off which research in biodiversity and conservation is carried out. 

BrunelliaBrunellia was previously recognized by the morphological- geographical concept (CUATRECASAS 1970, 

1985)) which was also used for many years to recognize different taxa. The geographical distribution of 
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BrvnelliaBrvnellia had more importance than morphological characters for defining the species. Most of the 

speciess defined under the geographical concept were found to be synonymous to others (OROZCO in 

prep.).. One of these cases is the continuous geographical distribution of populations of the same species 

throughh the western Andes from Ecuador to Costa Rica which were named differently; for example, S. 

acostaeacostae was described for Ecuador and it is the same species as B, diversifolia described for Colombia 

andd B. danenensis described for Panama (see chapter 8). These populations are also similar to 8. 

costaricensiscostaricensis and B. standleyana from Costa Rica, however, additional evidence is necessary to declare 

thesee species as synonyms of S. acostae as well (OROZCO in prep). Another problem found in the species 

definitionn of Brvnellia was related to the variations and mistakes in the definition of the characters previously 

usedd for recognizing species. Most of these referred to vegetative characters, such as the arrangement, 

whorSedd or opposite, and form of the leaves The character of the leaf indument was also wrongly defined 

withh regard to interspecific differences and therefore it was necessary to redefine and delimit the variation 

off this character (OROZCO 1999). Most importance was given to the calyx and carpel merosity at interspecific 

levell which are actually very variable within the species (see chapter 5). Due to the weakness of the 

characterss previously used in defining Brvnellia, a reexamination of these characters and the use of other 

featuress were necessary (Chapters 3-6). The autapomorphic concept of species (NIXON and WHEELER 

1990,, DAVIS and NIXON 1992) is proposed for Brunetlia. The species are defined by an autapomorphy or 

byy a unique combination of characters working as a unit (unique evolutionary novelty- see chapter 7), 

1.1.1.1. 4 Origin of the current distribution of Brunellia 

Regardingg the distribution of Brunellia, CROIZAT (1952) wrote that Brvnellia was present in the New World 

beforee the Andes began to rise, entered from the south, and migrated from Bolivia and Peru to the northern 

Andes,, Central America and the Greater Antilles. However, doubts concerning this theory were presented 

byy CUATRECASAS (1970) who considered that CROIZAT'S evidence of the phytogeographical distribution was not 

enoughh to affirm that Brvnellia came from the south of South America. He considered that Brunellia could 

alsoo have arrived from North America. A preliminary analysis is presented in chapter 8 where tfie origin of 

BrunelliaBrunellia is considered with basis on the available data. Despite the absence of a study of the biogeographic 

historyy of Brunellia, a historical scenario as well as diversification and speciation areas are discussed. 

1.. 2 HOW CAN WE RECOGNIZE BRUNELLIA ? 

Speciess of Brunellia are trees. In primary forest they can reach 25 to 30 m in height while in disturbed 

forestt smaller trees of up to 10 m are found {Fig. 1.1a). The species have lateral stipules that vary in number 
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Fig.Fig. 1 I (a) Habit of Brunellia goudotii. (b) Position of stipules in Brunellia. (c) Stipel position in B. amayensis. uniloliolate and 

compoundcompound leaves (d) Arachnoid indument in B. pallida, (e) Woolly indument in B. putumayensis. (f.g) Appressed indument (I) 

B.B. acostae. (g) B. boliviana. 
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F/g.. 7.2. (a) Unifoliolate and compound leaves in the same node of B. amayensis. (b. c) Unifoliolate leaves (b) B goudotii. (c) 

B.B. rula. (d-1) Compound leaves, /axillary inflorescence and fruits in f), (d. e) B. sibundoya. (f) B susaconensis (g) Bisexual 

flowersflowers of B. comocladifolia ssp. dominguensis. Photos C. I Orozco (a-f). P. J. M. Maas (g). 
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(Figg 1 1 b) Stipeis are oresent on the rachis of '.he species with compound leaves or on the petiole of 

speciess with unifoholate leaves (Fig. 1.1 c). Brunellia species especially'heir leaves are generally covered 

vithh unicellular hairs which fail into different indument groups (OROZCO 1999. Fig. 1.1 d-g) The leaves are 

oppositee or whorled. unifoholate or compound ( Fig. 1 2 a-f). Some species present unifoholate and 

compoundd leaves on the same individual (Fig 1.2 a). The flowers lack petals, are apocarpous and are 

disposedd in axillary inflorescences (Fig. 1.2 a-f) The fruit is usually covered with indument and in some 

casess with hirsute hairs. The follicles vary in form depending on the shape of the endocarp (Fig 1.3 a-d). 

Seedss are red and anllate (Fig 1.3 e). 

FigFig  3 Encocarp shapes in Brunellia (a) U shaped, (b) Urceolate (c) Navicular modified (d) Navicular (e) Anllate 

seeds seeds 

1.. 3 SOME ECOLOGICAL DATA 

BrunelliaBrunellia is an important element of the Andean vegetation RANGEL et al. (1997) have reported five 

associationss of Brunellia in the Andean forest. These associations are distinguished by an arboreal type of 

vegetationn with elements that reach up to 18 m high, as is the case of the two associations of Brunellia 

macrophyllamacrophylla and Clethra These associations share the presence of Ocotea calophyla and Saurauia 

brachybotrysbrachybotrys Other species associated with B macrophylla, include Miconia slipularis, Weinmannia 

pubescenspubescens and species of Hedyosmum. Three additional associations were defined for Brunellia 

occidentalis.occidentalis. distinguished by forest like vegetation of pendent soils, sometimes clearly epiphytics, and 
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localizedd m a transition zone between Andean and subandean regions. These associations are found 

betweenn 1980-2400 m and are defined by the presence of Acnistus arborescens, Hedyosmum racemosum. 

PileaPilea goudotiana, Pteris mucronata, Xanthosoma jacqumi, and species of Blakea. Clusia. Cyclanthus. 

Geonoma,Geonoma, Miconia, Palicourea. Pilea, and Oreopanax. 

1.44 OBJECTIVE S 

Thee objectives of this thesis are as follows 

-Too explain the observed data for Bruneltia. and its natural diversity, in terms of evolutionary patterns of 

variationn found by the applicationn of systematic phylogenetics 

-Too reexamine morphological characters used previously and to identify other sources of characters to 

contributee to the knowledge of the biology and relationships within Bruneltia and its relationship with other 

groupss of the subclass Rosidae. 

-Too find evolutionary novel characters in order to define monophyletic groups in Bruneilia. 

-Too propose a species concept for Bruneilia based on a phylogenetic study 

-Too propose a scenario of the current diversification of Bruneilia using the available information 
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