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Third-generation clonal seed orchards currently
producing in France (Nouvelle Aquitaine) the
maritime pine VF3 (Vigour-Form) seedlots were
established between 2002 and 2006 in contrasted

In practice, pollen contamination rate of maternal g

is high and variable according to the orchard and the
(Boulffier et al. 2017, SNP markers study)
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1. Female flowering phenology
(development stage 1-10, from early to late)
intensity of female flowering
(number of flowers)

Intensity of male flowering

(score 0-4, from low to high)

2.
3.

Overall more than 7500 data were collected
(mean of 7 trees/clone/condition). Clone ranking
(out of 52 clones) was calculated for each trait.

There is no apparent relationship between female fl

phenology of clones and pollen contamination rate
(e.g. Vaquey, pollination 2013, SNP analysis of pro  genies from 24 clones ®)
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Early flowering clones .
Female flowering phenology
4 5 (mean dev. stage, 1-10 scale)

A positive relationship is detected between female flowering
phenology ( ®) and or female ( ®) flowering intensity
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P15, P16 : PICARD 2015 or 2016
V15, V16 : VAQUEY 2015 or 2016
15, S16 : ST-SARDOS 2015 or 2016
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Although annual differences
are observed among sites,
strikingly, average ranking
of each clone for female
flowering phenology as
well as female and male
flowering intensities is
similar in the 3 orchards
for the 2 investigated
years suggesting a
strong genetic control of
flowering traits
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Major findings
Open-pollinated clonal seed orchards are a cost-effective way to deliver expected genetic gaih in new
varieties provided that female and male contributions of selected clones are well balanced and that
contamination by foreign pollen is low. Molecular analyses (SNP markers) of maritime pine orchards
producing the VF3 variety revealed high pollen contamination rates (Bouffier et al. 2017), therefore
questioning the mating structure in relation with flowering phenology and intensity of clones. A strong
genetic control of flowering traits is suggested from the survey of 3 VF3 clonal seed orchards during
two consecutive seasons. Female phenology could not be related with pollen contamination rate but
male flowering intensity could partly explain reproductive success of clones. A positive relationship was
observed between female flowering phenology and flowering intensity suggesting some genetic
correlation as observed in ed. eucalypts (CanérRe‘ama\ase‘ al. (2011) Euphytica 178 177, CortrerasSoto et &l (2016) J. For Research 27: 239).
Observation bias cannot be however excluded, e.g. underestimated flowering intensity for late clones.
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(all 2015 and 2016 data from the 3 clonal seed orch  ards)
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Clones ordered according to the  female flowering phenology
(out of 52 clones)

Relationships (linear regression) between flowering phe nology and
or female (R? = 0.1688) flowering intensities are shown as dotted lines.
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