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Pollen contarmination
in a maritime pine clonal seed orchard
using microsatellites
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Introduction: Maritime pine (Pinus pinaster Ait.) is a very important species in Portugal, for it occupies about 1/3 of the
forest area. Seed orchard's pollen contamination estimate is fundamental to compute the decrease in the expected genetic
gain due the contamination with foreign pollen from the outside sources. The aims of this study were: to identify the
parental clones with a pre-determined confidence level, to estimate pollen contamination and to study the mating system

inside the clonal seed orchard.
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Schematic representation from the Escaroupim clonal seed
orchard (€SO), that includes 728 ramets, with the plots

localization (circles) according to the main winds direction.
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Paternity Analysis

Software FaMoz (Gerber et al., 2003)

Parameters Plot1 Plot2 Plot3 Total
No likely father inside the stand 25 37 33 95
Father among the genotyped one| 30 25 14 69
Single matching father 1 8 23 42
Total offspring 66 70 70 206
The number of seeds with father outside the seed orchard was 95 in 206 seeds
The minimum estimate of pollen contamination was 46%
)
Paternity Analysis Results: s
Pollen contamination estimates ranged from é
46% to 56%. Those values could be explained g
by the presence of a P. pinaster stand at a 5
distance lower than 2 Km and the existence of E

natural regeneration of this species on the
orchard's isolation zone. Pollen contamination
was higher in plots 1 and 3 than in interior
plot (n°® 2).

Mating System Results: The outcross
pollination rate was found to be very high -
90.2% -. The minimum estimate of biparental
inbreeding was 21.2%, a not so high value if
we consider the number of seeds sampled and
the orchard size.

Number of times the fathers were attributed. The broken line bar
enhance the father/clone that more contributed for the
pollinization

To fingerprint the 60 different genotypes established in Escaroupim clonal seed orchard (CSO),
and the 206 seeds collected from 7 trees from each one of the three plots distributed

according
to the main winds direction.
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We used 3 nuclear microsatellites (nuSSR )

to perform the paternity and pollen
contamination analysis.

0 Locus FRPP94

Fragment Analysis
Results: the 3 /oci
revealed to be enough to
distinguish all the 60

analysis clones but 2 pairs, which
shared the same
genotype.
Genetic flow (%) | plot 1 plot 2 plot 3 Total
True 58 51 61 56
Apparent
Criptic 13 18 13 13
e g o o sy . s o o e oty
Pollen Contamination - 46% ; 56%]
@ In this study, only 20% of the

were attributed
=
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23 48 55 47 39 4 24 64 68 5 81 14

Father attributed code

clones contributed for the next
generation, which may lead to a
reduction of seeds’ genetic
variability. However, an
asymmetrical sampling from the
orchard (3 plots) was made, which
might have biased the results and,
the effective number of clones

participating in the next generation,
might be higher.

Future Research: to obtain the allelic frequencies from outside
the study stand for better estimate the cryptic genetic flow and
to have a more accurate estimate of the true genetic flow.
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