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Part I- The study of the genetic diversity pattern in Coffea arabica L. cultivars grown in Brazil based on coefficient of parentage

The genetic diversity analysis of 121 cultivars of C. arabica released from 1930 to 2009 was done based on the coefficient of parentage (COP). Genetic contribution of each ancestral line and first progeny to each cultivar was estimated. The breeding pattern of the C. arabica breeding programs also studied. The result showed low genetic diversity among the C. arabica cultivars released in Brazil. The genetic base of 121 cultivars released in Brazil between 1930 and 2009 was defined by 13 ancestors. The seven ancestors contribute 97.54 % to the genetic base of C.arabica cultivars. Bourbon Vermelho contributed 52.76 % for the genetic pool of the C. arabica cultivars of Brazil followed by Sumatra (19.05 %) and Híbrido de Timor (11.58%). Among the first progenies Mundo Novo and Icatu Vermelho contributed 87.65 % for the genetic base of the C. arabica cultivars released in Brazil. The 94 % of the genetic base of C. arabica cultivars constituted by seven ancestors indicated the narrow genetic base of the cultivars. Mundo Novo considered as cultivar with high productivity and quality contributed 69.38% to the genetic base of C. arabica cultivars in Brazil. The increase in the genetic diversity among Brazilian C. arabica cultivars was observed in recent decades due to the introduction of parental lines with diverse genetic background. But still in Brazil the mean COP value among cultivars is very high (0.607) when compared with other crops studied. Low genetic diversity was observed on cultivars released by IAC (COP = 0.719. High genetic diversity was observed among cultivars released by EPAMIG/UVF, Funtec, and IAPAR. The 121 cultivars clustered into four groups based on COP. The distributions of genotypes over the cluster groups showed the effect of parental line contribution. Most of the cultivars released by IAC grouped in Cluster I and Cluster II which indicate low genetic diversity among them. 

Part II- Genetic diversity and genome introgression of Hibrido de Timor 
Seventy seven accessions comprised of five C. arabica, fifteen C. canephora var. Robusta, ten C. canephora var Conilon, one accession of C. eugenoids  and 46 Híbrido de Timor were used for genetic diversity study and genome introgression analysis of C. canephora and C. arabica into Hibrido de Timor. AFLP molecular marker was used for genotyping the accessions. To understand the genetic variability within population Nei gene diversity index, % polymorphic loci, Shannon’s Information Index were estimated. Multidimensional scaling analysis (MDS) based on 1-Jaccard coefficient, and principal coordinate analysis (PCoA) were used to understand the grouping pattern of the coffee species. The model based Bayesian clustering analysis using Structure Program was performed to know the population structure. Nei gene diversity index, % polymorphic, Shannon’s Information Index confirmed high genetic diversity among C. canephora followed by Hibrido de Timor. Low genetic diversity was detected within cultivars of C. arabica. The analysis of AMOVA partitioned the total variation within population (39.05%) and among populations (60.95%), which confirmed high genetic differentiation among coffee species. The pairwise FST analysis proved the existence of high genetic similarity between C. arabica and Hibrido de Timor. The PCoA and MDS showed clear differentiation among coffee species. The model based Bayesian clustering analysis using Structure Program grouped 77 accessions into 5 clusters. In addition C. arabica and Hibrido de Timor were grouped in the same cluster with shared ancestral probability greater than 0.92. The CIFC 4106 considered the original Hibrido de Timor plant grouped together with C. arabica with shared ancestral probability 0.92, which proved the existence of high genetic similarity between C. arabica and Hibrido de Timor. The genome introgression analysis of CIFC 4106 with C. arabica and C. canephora var Robusta verified the low genome introgression of C. canephora into Hibrido de Timor (18.9%). The genome introgression analysis, the genetic diversity study and the model based Bayesian clustering analysis confirmed the high genetic similarity between C. arabica and Hibrido de Timor which supported the hypothesis that Hibrido de Timor is not an F1 plant between C. arabica and C. canephora var robusta instead one or more time backcrossed with C. arabica. 
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