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CONTEXT: Training in LIVESEEDING project



Training in organic breeding organized in 5 Modules



Module 5 –
Organic heterogeneous material (OHM) design and development
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Module 5 – Organic heterogeneous material (OHM) 
design and development



Why?



Types of maize populations



BSSS



How?
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1
VA C0S0 19 - (Regadio 
Lousada 4313,74 19VA C0S0 19 - (Regadio Lousada 6450,77

2
2501 - (11-2019 
Caldeirão 2019 4252,3 212501 - (11-2019 Caldeirão 2019 6344,97

3
Bulk-Azores 2 - (110-
2019 Cald 4248,98 11Bulk-Azores 2 - (110-2019 Cald 7308,47

4
2516 - (23-2019 
Caldeirão 2019 4235,95 302516 - (23-2019 Caldeirão 2019 5675,8

5
2527 - (Caldeirão 
2018) 4195,12 352527 - (Caldeirão 2018) 5575,57

6
2499 - (9-2019 
Caldeirão 2019) 4127,95 52499 - (9-2019 Caldeirão 2019) 7961,27





‘SinPre’ CCP





MICROBIOME IN MAIZE



Genera of the 
rhizosphere of 
the maize 
populations

 SinPre and 
Pigarro under 
conventional and 
organic farming 
system 

Bacteria

Fungi



Why?

Mendes-Moreira, P. M. M., Patto, M. V., Mota, M., Moreira, J. P. 
C. L. M., Santos, J. P. N., Santos, J. P. P., ... & Pego, S. E. 
(2009). " Fandango": long term adaptation of exotic germplasm
to a Portuguese on-farm-conservation and breeding project.





Fandango Hybrid



Mendes-Moreira, P. M. M., Patto, M. V., Mota, M., Moreira, 
J. P. C. L. M., Santos, J. P. N., Santos, J. P. P., ... & Pego, 
S. E. (2009). " Fandango": long term adaptation of exotic
germplasm to a Portuguese on-farm-conservation and 
breeding project.



‘Fandango genesis’

•
•
•



‘Fandango genesis’
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Participatory Breeding in Sousa Valley (VASO Project)

•
•

•



The ABC of phenotypic 
recurrent selection

Two parental control
mass selection:

in the field

- before pollen
shedding

- before harvesting

- at the storing facilities



•

•

•



Material and Methods
‘Fandango’ - 5-7 entries

Mass. Selection Breeder:

C1—86, C3—88 (except 
2007), C5—90

Mass. Selection Farmer:

C11—96, C15-00, C19-04, 
C22-07 (only 2008)

3 Replications
Plots

Portugal 9.6 m2 (2 rows x 7.00 m lenght 
x 0.75 m between rows);
Iowa 8.31 m2 (2 rows 5.47 m lenght 
0,76 m between rows)
Density ~50 000



Overall assessment and 
decomposition of fasciation
Field traits 12
Ear traits 27

Statistical 
Analyses
ANOVA
Sheffé test
Response to 
selection
BS vs FS for 
Iowa and Pt

Iowa 5 traitsaits



Material and Methods (Data analyses)

Assumption of
normality

Yes No

Parametric
Regression analyses

ANOVA

Non-parametric
MARS

RF

FANDANGO
Iowa - 15 cycles of massal selection
Portugal - 22 cycles of mass selection

PIGARRO
MASS SELECTION
Iowa – 15 cycles
Portugal – 20 cycles
RECURRENT SELECTION
Iowa and Portugal – 3 cycles

Response to selection for several traits was evaluated:
Average response for each subgroup

Fandango: MS for Iowa and Pt
b/C0= %gain/Year (b-linear regression coeficient;

C0-initial value before selection)



Material and Methods

A second analysis was performed in order to get insights on the causes 
that explain the yield. We have used three methods for analysis:

MARS
Classification and Regression Trees (CART)
Random Forests (RF).

The reason to use three methods instead of just one is to get advantage 
of their complementary characteristics in order to better understand 
what influences the yield in both populations



‘Fandango’ selection

Fandango Selection 1985-2009…

Breeder

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
Selection Cicle

Breeder
(seed not available)

Farmer seed
not available

Best ear Sousa Valley competition

Farmer seed available

Demonstration purposes
1 ha

~70m2

(A-B-C selection process)



Key Findings – Yield and Selection Response
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•
•
•

•



Key Findings – Yield and Selection Response

•
•

•
•







Key Findings – Yield and Selection Response
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Genetic Diversity and Selection Traits

•
•

•
•



Importance of On-Farm Conservation

•
•

•



Unit 2.4: Methods for phenotyping and selection of agronomic traits of interest in 

organic farmingSocio-economics



M3 – U2 Common methods and strategies in organic breeding  



M3 – U2 Common methods and strategies in organic breeding  



WRAP UP





Thanks for your attention!
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