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Brazil. Seventeen F4:5 and seven F5:6 lineages were used as treatment together with controls ‘Grand 
Rapids’(resitant) and ‘Regina 71’(susceptible) apart from the Santa Clara tomato cultivar. The sowing 
was done over expanded polystyrene trays with the substrate infested by M. incognita race 1 eggs in the 
proportion of 20 eggs cm-3 of substrat. The trays were maintainded in a greenhouse about 45 days after 
infestation, each plant was evaluated individually for the following characteristics: visual level of root-
knots, number of root-knots and number of eggs. Every lineages was compared to the ‘Regina 71’ and 
‘Grand Rapids’ for each characteristic, using Dunnett (5%) test, obtaining the significance in relation to 
each control, classification each lineage as resistant homozigote, susceptible homozigote or segregated. 
The results obtained showed that five lineages F4:5 (AFX-020C-06-13-02, AFX-020C-06-20-03, AFX-020C-
06-20-02, AFX-020C-06-20-04) and one lineage F5:6 (AFX-018D-02-23-15-01) were considered resistant 
homozigote for the evaluated characteristics, and maybe being used as new sources of resistance to M. 
incognita race 1 in lettuce breeding program. 
Work supported by FACEPE, IPA, CNPq e CAPES. 
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E-mail: luana.darben@cnpso.com.br 

Brazil is the second largest producer of soybean and although it has a great potential to 
increase production, abiotic and biotic factors have limited the obtention of higher yield in soybean. 
Among these factors highlight the disease Asian soybean rust caused by the obligate biotrophic fungus 
Phakopsora pachyrhizi. The variability of P. pachyrhizi isolates has often resulted in the development of 
virulent strains following the release of rust resistant cultivars. Thus, there is a need to study the 
geographic distribution of genetic variability of P. pachyrhizi isolates aim to develop lines with broad-
based resistance. The analysis of the molecular diversity were based in DNA sequences of Internal 
Transcribed Spacer 1 (ITS1) of 24 single urediniospore isolates of P. pachyrhizi derived from infected 
soybean leaves collected from five different states in Brazil. Additionally a total of 209 sequences ITS1, 
including sequences deposited in databases, were used to generate a phylogenetic tree to investigate 
the origins of Brazilian isolates. The geographic distribution revealed that each state harbors a mixture 
of isolates of P. pachyrhizi. The phylogenetic tree revealed six P. pachyrhizi groups (I-VI):  groups I, III and 
V formed by a mixed of global isolates; group IV, including exclusively North American and African 
isolates; group VI containing isolates from North American and China; and group II, except for one 
Indian and one Paraguay isolates, was formed of exclusively by North American and Brazilian isolates. 
These findings suggest that P. pachyrhizi found in Brazil should be originated from multiple and 
independent dispersal events.  
Work supported by CAPES/EMBRAPA Soybean  
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Development of EST derived-SSRs of Theobroma grandiflorum for molecular breeding 
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L.H. Marcellino2,4 
1Universidade Estadual de Santa Cruz, Rodovia Ilhéus-Itabuna km 16, 45652-050 Ilhéus-BA, Brazil; 
2Universidade Católica Brasília, Brasília-DF, Brazil; 3Embrapa Recursos Genéticos e Biotecnologia, Lab. 
Regulação Gênica I, Brasília-DF, Brazil; 4Embrapa Amazônia Oriental; 5CEPLAC-CEPEC, Itabuna-BA; 
6CIRAD, UMR AGAP, F-34398 Montpellier, France. 
E-mail: lufts@hotmail.com 

Simple sequence repeats (SSRs) markers are widely used in breeding programs, and SSRs 
associated to expressed sequence tags (ESTs) could be quite efficient in the selection of genotypes of 
interest. The breeding program of cupuassu (Theobroma grandiflorum) lacks molecular tools to assist 
the selection of genotypes with desirable characteristics, such as disease resistance, fruit quality or 
productivity. The objective of this study was to identify SSRs in cupuassu ESTs, and to design and 
validate primers for molecular marker development. First, 441 ESTs containing 498 EST-SSRs were 
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identified in 8,330 contigs from cupuassu 454-sequencing. The distribution of the SSRs was: 171 
(34.33%) mono-, 142 (28.51%) di-, 171 (34.33%) tri-, 7 (1.4%) tetra-, 1 (0.2%) penta- and 6 (1.2%) 
hexanucleotides. From the 441 ESTs, 70 were selected based on their putative function (e.g. metabolism 
of sugars, resistance to biotic and abiotic stresses) and 77 primer pairs flanking the SSRs where defined 
and tested on 16 cupuassu genotypes presenting differences in pulp quality and/or resistance to 
witches’ broom disease. The analysis of the 77 loci allowed the identification of 22 polymorphic loci with 
a total of 125 alleles. The number the alleles ranged from 2 to 8 with an average of 5.17. The observed 
heterozygosity (HO) values ranged from 0.21 to 1 with an average of 0.71, and the expected 
heterozygosity (HE) values ranged from 0.33 to 0.87. The PIC values ranged from 0.30 to 0.77 with an 
average of 0.71. The 22 polymorphic primers from cupuassu were used in transferability test on DNA 
from cocoa (T. cacao). Among the 22 primers analyzed, 20 amplified DNA from cocoa, with a 
transferability rate of 90%. In conclusion, we identified EST-SSRs markers that may be used for cupuassu 
as well as cocoa breeding programs. 
Financial Support: Capes/Embrapa; Cirad; UESC 
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The basidiomycete Moniliophthora rorer, the etiological agent of Moniliasis, reaches cacao 
plantations (Theobroma cacao) in Central and South Americas, but its occurrence is still not registered in 
Brazil . The disease  causes losses of up to 90 % in the production of cocoa, has difficult to control and  is 
close to the border with Brazil, threatening  the Brazilian  cacao industry. As part of a larger project of 
preventive breeding, this study aims to identify plants that have genes involved in the control of 
resistance to moniliasis , using microsatellite DNA markers associated with them. The material used in 
this study was collected from parents (clones) and progenies from CEPEC´s breeding program. A total of 
74 genotypes were used in this study, being  34 parents used in CEPEC´s  breeding program  and 40 trees 
of the cross EET–183 x ( P–7xUF-273). DNA samples from these geotypes was obtained, from leaf tissue, 
by the method described by Doyle & Doyle (1993). The extracted DNA was amplified by PCR , and after 
amplification of the SSR loci, the reaction was applied to polyacrylamide gel stained with silver nitrate as 
described by CRESTE et al. al. (2001) with some modifications. The clones were scored based on the size 
of alleles at SSR loci previously associated with resistance to moniliasis . Based on results in the loci 
mtcCir 26 mtcCir 46, mtcCir mtcCir 236 and 240 , it was observed that 26 of the parents used are not 
suitable to be used in crosses with the source of resistance UF-273, because they had the allele 
associated with resistance, even though they are not resistant. On the other hand , the parents Ipiranga-
1,  PS-13.19, Sca-6, CCN-10, CP-188, CP-49, Salobrinho-3 and CP -111 exhibited different alleles of the 
source of resistance, being , therefore, suitable to be involved in further crosses with the UF -273. The 
individuals of the segregating population EET -183 x (P- 7x UF- 273) , were genotyped for the purpose of 
obtaining individuals who showed the resistance alleles to moniliasis  . Out  of the 40 individuals used in 
the study, 16 had alleles associated to resistance. 
 
S04P07 
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E-mail: naragrb@hotmail.com 

Moniliophthora perniciosa causal agent of witches´ broom disease of cacao (Theobroma cacao) 
has been identified in several hosts belonging to the families: Malvaceae, Bixaceae, Malpighiaceae, 
Bignoniaceae and Solanaceae. Although sporadically diseased, solanaceous hosts are abundantly 
represented in Bahia. Solanum gilo, Raddi, Solanum melongena L., Solanum lycopersicum L., Capsicum 
annum L., and Capsicum frutescens L. were inoculated with M. perniciosa obtained from the wild host (S. 
paniculatum; jurubeba), cultivated solanaceus (S. gilo Raddi, gilo) and from Theobroma cacao L., 
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