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A PROBLEM 
AND A 

SOLUTION



Industrial clonal selection = tragic genetic erosion
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Polyclonal selection: faster gains and conservation
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MORE DIVERSITY = RESILIENCE = ADAPTIVE CAPACITY

LESS COMPLEXITY = EFFICIENCY

KEEPS DIVERSITY = NO GENETIC EROSION



A long-term vision

Grassroots conservation work

•40 years, 120 researchers (partial time)

•30 000 genotypes, >200 varieties

Selection for gains

•>70 varieties

•178 selection field trials

•Polyclonal selections available since 1984

•Homologated 150 clones of 24 varieties

Clear, transparent communication

•Selection catalogue with full disclosure

•Selection details

•Predicted genetic gain

•Environmental stability
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PORVID – The conservation centre
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THE 
SCIENTIFIC 

BACKGROUND
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A different approach

•Methodological bases

•Theory of linear models (Searle et al.,

1992; McCulloch et al., 2008)

•Genetic gain: R = S x h2 (Falconer &

Mackay, 1996)

•Empirical best linear unbiased predictor

(EBLUP) (Henderson, 1975)

•Study of GxE interaction (Lynch &

Walsh, 1998)

First stage sampling of 
intravarietal variability in old 
vineyards in different regions

> Acquiring sufficient variability

Second stage: first large field
trial (Experimental population of
clones, 100 – 400 genotypes)

> Acquiring robust knowledge

Third stage: multi-
environmental trials for clonal 
comparison

> Evaluating GxE interaction
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First theorized in France
Max Rives - ENTAV, 1971
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METHODOLOGY 
AND PRACTICAL

APPLICATION

02/04/2022



Selection of grapevine variety VINHÃO

Traditionally cultivated in Vinhos Verdes, its likely origin LEGEND:
Rare
Scarce
Usual
Frequent
Dominant

© IVV, 2011

aka SOUSÃO
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Selection of VINHÃO: methodology

1st. STAGE: sampling of intravarietal variability 

in old vineyards across different regions
Diagnosis of highly frequent viruses

3rd STAGE: clonal comparison field trials

(34 clones carried on a predicted genetic gain for yield of +17%)
• Barcelos (S. Miguel da Carreira). Plants were grafted on 196/17 rootstock, the experimental design was a randomized

complete block design (6 resolvable replicates), with a row-column arrangement, and 4 plants per plot. Yield was

evaluated in 1993, 1994, 1995, 1996 and 1998. Potential alcohol, total acidity and pH were assessed in 1994, 1995 and

1996.

• Braga (S. Paio de Pousada). Plants were grafted on 1103P rootstock, the experimental design was a randomized

complete block design (5 resolvable replicates), with a row-column arrangement, and 4 plants per plot. Yield was

evaluated from 1994 to 1999. Potential alcohol, total acidity and pH were evaluated from 1995 to 1999.

• Vila Nova de Famalicão (Seide). Plants were grafted on 161/49 rootstock and the experimental design was a randomized

complete block design (9 resolvable replicates), with a row-column arrangement, nd 3 plants per plot. Yield was

evaluated in 1997, 1999, 2000, 2001, 2003 and 2004. Potential alcohol, total acidity and pH, were assessed in 1999,

2000, 2001, 2002, 2003 and 2005, berry weight in 2000, 2001, 2003 and 2005, anthocyanins and total phenol index in

2003 and 2005.

• Additionally, vigour and rootstock affinity with 2 rootstocks (SO4, 99R) were evaluated. Microvinifications and

diagnosis of virus (GFLV, ArMV, GLRaV1, 2 and 3) by enzyme linked immunosorbent assay (ELISA) were also

performed.

• 7 clones were selected for improved productivity: 61, 62, 63, 64, 65, 66, 67

2nd STAGE: first large field trial (Experimental population of clones)
Arcos de Valdevez, 211 clones. All clones were grafted on 196/17 rootstock, the experimental design was a randomized

complete block design (with 5 resolvable replicates), with a row-column arrangement, and two plants per plot. Yield was

evaluated in years 1988 - 1991, 1993 and 1997. Potential alcohol, total acidity, pH, anthocyanins and total phenol index were

assessed in 1993 and 1997, and berry weight, malic and tartaric acids in 1997.
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Selection of VINHÃO: genetic gains
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Selection of VINHÃO: sensitivity to GxE interaction – the base for polyclonal selections

Clonal mix Least sensitive

Most sensitive

Table 3. Environments (E) used for the study of G×E interaction

E1 Famalicao1997 (0.760 kg/plant; H2=31.2)

E2 Braga1998 (1.831 kg/plant, H2=49.7)

E3 Barcelos1993 (1.960 kg/plant, H2=40.9)

E4 Famalicao1999 (2.170 kg/plant, H2=32.4)

E5 Arcos1997 (2.938 kg/plant, H2=49.7)

E6 Barcelos1998 (3.265 kg/plant, H2=42.1)

E7 Braga1997 (3.821 kg/plant, H2=0.447)

E8 Famalicao2000 (5.198 kg/plant, H2=0.638)

E9 Braga1996 (5.905 kg/plant, H2=0.347)

E10 Famalicao2001 (7.736 kg/plant, H2=0.622)

E11 Arcos1993 (9.621 kg/plant, H2=0.608)

E12 Barcelos1996 (10.323 kg/plant, H2=0.365)

E13 Famalicao2003 (10.738 kg/plant, H2=0.825)

E14 Famalicao2004 (12.271 kg/plant, H2=0.704)

E15 Arcos1991 (12.861 kg/plant, H2=0.598)
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RESULTS, 
ADOPTION

AND
RECOGNITION
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Transparency is critical for innovation adoption

•Trust is required to move people away

from their comfort zone

•Trust builds on a solid accountability

base

•Accountability is supported by clear

and transparent communication

•Communication is key for

understanding
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How polyclonal works to increase stability of behavior
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Current status of grapevine selection works
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PORVID – a highly-recognized collective endeavour
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Prof. Antero Martins, President of PORVID is decorated by the President of the
Portuguese Republic
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International recognition in 2019

48 COUNTRIES UNANIMOUSLY RECOGNIZED THE METHOD AND ITS IMPORTANCE
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Consequences and possibilities

➢Defines polyclonal grapevine material

➢Establishes rules for registration of polyclonal
selections

➢Creates a voluntary polyclonal certification system
on top of existing sanitary certification

➢Establishes rules for labelling grapevine
propagation material as polyclonal

FIRST CERTIFICATION OF POLYCLONAL SELECTIONS IN THE WORLD
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