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Ecogeographical 

applications to 

facilitate germplasm 

conservation and use 

where resources for 

traditional 

characterization and 
evaluation are limited 



What is Ecogeography? 

The study of the adaptive scenario of a given individual, 
population or species through the analysis of biotic and abiotic 
factors that affect survival. 
 
The study of environmental effects on the distribution of living 
organisms 



List of possible applications in PGR 

 

1. Optimized germplasm collecting 

2. Detection of potential bias in previous collecting activities 

 

 

3. Identification and evaluation of protected areas for in-situ conservation  

4. Identification of suitable areas to establish genetic reserves  

5. Identification of appropriate sites for “on farm” conservation 

 

 

6. Identification of appropriate sites for PGR regeneration/multiplication  

7. Ecogeographical characterization of collecting sites 

8. Maps of genotypic, phenotypic and/or eco-geographical diversity 

9. Studies of the ecogeographical representativeness of the germplasm collections  

10. Establishment of ecogeographical core collections 

11. Environmental description of the germplasm characterization/evaluation sites  

12. Enhancement of phenotypic and genotypic germplasm analysis 

 

 

13. Improvement of documentation particularly regarding the georeferencing of collecting sites 

14. Facilitate the use of germplasm through eco-geographical information systems, which provide useful 

information for the parental selection  

15. Optimized utilization of germplasm. Focused Identification Germplasm Strategy (FIGS) 

COLLECTION 

EX-SITU CONSERVATION, CHARACTERIZATION AND EVALUATION 

DOCUMENTATION AND IMPLEMENTATION 

IN-SITU CONSERVATION 











Returns a file called TestTableAnalysis.txt 

 

Note: does not improve the quality of your data 

TesTable detects (and optionally corrects) problems and errors in your 
income tables, before using CAPFITOGEN tools. 



http://www.capfitogen.net/en/MCDpassportFormat_FAO_Bioversity_2012_modified.xls 

http://www.capfitogen.net/en/MCDpassportFormat_FAO_Bioversity_2012_modified.xls
http://www.capfitogen.net/en/MCDpassportFormat_FAO_Bioversity_2012_modified.xls
http://www.capfitogen.net/en/MCDpassportFormat_FAO_Bioversity_2012_modified.xls


GEOQUAL 

Evaluates the quality of the geo-referencing at a given 

collecting site indicated in passport data 

 
• Assigns a quality value to the passport data of a germplasm 

collection that include coordinates. 

• User enters the passport data in FAO-Bioversity MCPD 

format. 

 



GEOQUAL – quality of passport data 

40° 20’ 33.4’’ N 

03° 11’ 52.1’’ W 





ELC maps 

It allows the user to create eco-geographical land 

characterization maps (ELC), that reflect adaptive scenarios 

for a given species (or species groups) and a specific 

country or region 



Characterization of a territory 



ELC mapas tool results 

• Maps (which can be opened with DIVA-GIS) and tables describing each category. 



ECOGEO 

It allows to perform eco-geographical characterization of the 

geo-referenced collecting sites 



Process of ecogeographical characterization  

Characterization 

matrix : 

Rows: Germplasm 

identifier  

Columns: 

Ecogreographical  

descriptors 

passport 

Data (including 

coordinates) 

GIS 

Elevation 

 

Average Annual Temp 

 

Soil Organic Carbon 

 

Soil pH 

 

…. 

…. 

Y 

X 
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Cluster analysis - Ecogeographic characterization

hclust (*, "average")

ecogeodist

H
e

ig
h

t

 d = 1 

 2  3 

 4 

 5 

 6 
 7 

 8 
 9  10  11  12 

 13  14 

 15  16 

 17 

 18 

 19 

 20 

 21  22  23 

 24 

 25  26 

 27  28  29 

 30  31  32  33 

 34 

 35 

 36 

 37 

 38  39  40 

 41 

 42 

 43 

 44 

 45  46 

 47  48  49  50  51  52 

 53 

 54 

 55 

 56  57  58  59  60  61 

 62  63 

 64 

 65  66  67  68  69  70 

 71 

 72  73 

 74 

 75  76 

 77 

 78  79 

 80  81 

 82 

 83 

 84 

 85 

 86 
 87 

 88  89 

 90 
 91 

 92  93 

 94  95  96 

 97 

 98  99 

 100 

 101 

 102 

 103 

 104  105 

 106 

 107  108 

 109 

 110 

 111 

 112 

 113 

 114 

 115 

 116 

 117 

 118 

 119 

 120 

 121 

 122  123  124  125 

 126  127 

 128  129  130  131  132  133  134  135  136  137 

 138  139 

 140  141  142  143  144  145 

 146 

 147 

 148  149 

 150 

 151 

 152  153  154  155  156  157  158  159  160  161  162  163 

 164  165  166  167 

 168 

 169  170  171  172  173  174  175  176  177  178 

 179 

 180  181 

 182 

 183 
 184  185 

 186 

 187 

 188  189  190  191 

 192  193 
 194  195  196 

 197  198 

 199 

 200 
 201  202 

 203 
 204 

 DECLATITUDE 

 alt 

 northness 

 slope 

 bio_18 

 bio_1 

 t_clay 

 t_sand 

 t_oc 
 t_silt 

 t_ph_h2o 

 Eigenvalues 

Data analysis 



Representa 

Evaluates the genetic or ecogeographical 

representativeness of germplasm collections 



Representativeness based on ELC maps 
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x 

Coordinates of passport data ELC map of Cuba (from ELC mapas tool) 
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DIVmapas 

This application generates maps showing areas of high 

ecogeographic, phenotypic or genotypic diversity. 



Applied DIVmapas 

Number of collecting  

sites per cell 



Applied DIVmapas 

Map of  

ecogeographic 

diversity 



ColNucleo 

Obtaining ecogeographical core collections based on 

ELC maps 



What does ColNucleo offer? 
Starting with an ELC map  

(from ELC mapas tool) 

P 

C 
Sampling  

intensity 

10% 

15% 

20% 

… 

1000 

100 



FIGS_R 

Determination of subsets focused on traits of interest for 

breeders (Focused Identification of Germplasm Strategy) 



What does FIGS_R offer? 

FIGS_R characterizes ecogeographically the collection using the selected variables (ECOGEO) 

It uses up to three ecogeographical variables and performs a stepwise selection 

Annual Precipitation (primary variable) 

Edaphic clay (secondary variable) 

Slope (tertiary variable) 

40 

4 

Intensidad 

de  

selección 



FIGS_R characterizes ecogeographically the collection using the selected variables (ECOGEO) 

It uses up to three eco-geographical variables and performs a stepwise selection 

It selects entries from a range of values ​​for each variable or a proportion of the distribution of 

values ​​(e.g. lower 30%), in separate processes for each variable. 

 



What does FIGS_R offer? 

FIGS_R characterizes ecogeographically the collection using the selected variables (ECOGEO) 

It uses up to three eco-geographical variables and performs a stepwise selection 

It selects entries from a range of values ​​for each variable or a proportion of the distribution of 

values ​​(e.g. lower 30%), in separate processes for each variable. 

 

It can use an ELC map to try to balance the selection of accessions, taking the fraction of the 

distribution from each category 



32 

Result of predictive characterization 



Thank you 
 


