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Provenance test

Seed orchard

Quercus robur

Pinus silvestris
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i Seed orchard in Gniewkowo forestry

The aim of this study was to investigate reproductive
processes in seed orchard

= Genetic diversity of parental and progeny population
= Mating system and pollen dispersal

= Effective population size of male paterns
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Characteristics of nuclear microsatellites
(Pinus sylvestris, seed orchard)

Locus Sequence 5’ -3’

Pnzs | (CAMN | 11T ke e A
mar | GaD | e e A e SIE AT
PTX 3116 | (TTGH(TTG)s | g CAT ACAAGG CCT TAT CTT ACA GAA
PUX4001 | (GDis | p GG TG GTAGCATCATE

o0 | THOT | AR A TS
125 | DooN | oot Ml A AT TS




Localtion of clones 1 : 2?1 231 2114 L2 2;3 8 221 - 21314 21220 21333 : 21251 - 21374
//;tseed or C/Zfr d 7 |236 2320 4 A48 3025 231223
arter corrections 3 2 a3 W B 28

] 235 220 213 301 212 10 20 27 2%
51227 23 2% 213
5233 219 %0 o e us[@] 3

71309 214 218 220 R I

3 01 217 21 0 2% 225 215
9229 I Y B 2%
10 2% 25 20 315[219]223 28 2%

s w2l 2/ B/ 2 20
Dl5 283 23 0686232328281 30588 23
1 2 28 [ 35 o 20
12]219 220 235 216 2% 301 25 40 202 219
B2 26 234 303 20 (23|22 234

16]313 225 230 312230 235 23 230 233 216 230
s 233 29 29 2 238 28
8|30 2% 20 N9 2B AT W8 234 308 235
19302 I A Y,

V(218 86 BT WA 2024 216 21
10238 26 19 40 26 e Y
2| 212 23 216 229 24 7793 w58 234




i Genetic diversity



Genetic diversity of parental population

Locus A | A | He Ho | PE(1) | HW Null F
PtTx3025 | 8 | 2.38 | 0.581 | 0.619 | 0.187 | NS -0.07 | -0.07
PtTx3107 | 10 | 6.41 | 0.844 | 0.667 | 0.501 | NS 0.12 0.21
PtTx3116 418 | 0.761 | 0.810 | 0.350 | NS -0.05 | -0.06
PtTx4001 3.67 | 0.728 | 0.762 | 0.318 | NS -0.04 | -0.05
Spag7.14 | 26 | 23.8 | 0.958 | 0.905 | 0.805 | NS 0.02 0.06
Spacl25 | 24 |19.23 | 0.948 | 0.952 | 0.772 | NS -0.01 | 0.00

average | 14.33 | 9.94 | 0.803 | 0.785 | 0.992 0.005 | 0.015

A —number of allels. A, — effectiv number of allels. H, H, — observed and expected heterozygosity.

PE(1) - exclusion probability. F =1 — (Ho/He)




Genetic diversity of offspring population

Locus A | A | He | Ho | PEQ}) | HW Null F

PtTx3025 | 11 | 256 | 0.609 | 0.736 | 0.204 | ** -0.109 | -0.21
PtTx3107 | 10 | 3.23 | 0.690 | 0.829 | (.284 *x -0.111 | -0.20
PtTx3116 | 14 | 4.18 | 0.761 | 0.915 | 0.366 ok -0.099 | -0.20
PtTx4001 | 11 | 3.26 | 0.693 | 0.797 | 0.291 Aok -0.081 | -0.15
Spag7.14 | 32 | 885 | 0.837 | 0.855 | 0.633 | NS 0.0169 | 0.04
Spac12.5 | 33 | 11491 0913 | 0.952 | 0.703 | NS -0.022 | -0.04

average 19.33| 59 | 0.759 | 0.847 | 0.972 -0.068 | -0.127

A — number of allels. A, — effectiv number of allels. H, H, — observed and expected heterozygosity.
PE(1) - exclusion probability. F =1 — (Ho/He)
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Effective population size of male parents
calculated based on different methods

Methods used to calculate effective population size Ne
Variance of allele frequencies — N
| o) 24.80
Wariancja czgstosci alleli
Correlation of paternity analysis — N¢(n 2174
Analiza korelacji ojcostwa '
Genetic structure of pollen pool
52.57
TWOGENER - Ne(p)
Paternity analysis — reproductive success Ne 1714
Analiza ojcostwa — sukces kojarzenia - '




Variance effective population size

L ocus New)
PtTx3025 10.96
PtTx3107 8.02
PtTx3116 20.07
PtTx4001 28.25
Spag7.14 54.58
Spacl2.5 77.00

24.80

Roberds et al. 1991, Burczyk 1996,

(n-1)

W2(f ,n-1)



Effective population size - paternity analysis
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Determinants of male reproductive success




Determinants of male reproductive success

Determinants of miting success

Model Imigration Ne(s)
= (m) Distance | Fecundity | Diameter |  (94Ng/N)
) 6) (9)
0.6034 -0.0408 0
m g ©0326) | (00137 : : 124.2 (66.4%)
0.6118 0.2885 )
my (0.0329) ] (0.0960) ] 139.9 (74.7%)
0.5966 0.1868 0
ms 00326) : : 00sea) | 1509 (B0.7%)
0.5899 -0.0302 0.2785 0.1643 0
MAYO | (0.0323) | (0.0114) | (0.0762) | (0.0504) | °27 (49.6%)

Ne(s) — effective number of ramets.
%Ne()/N — percet effevtive number of ramets to number of ramets
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Results

1. Genetic diversity and genetic structure :

= Genetic diversity of offspring population is similar to genetic
diversity paternal population.

= Inbreding level is similar in both ppulation.

2. Mating system and level of pollen imigration:
= Level of self-fertilization is low (close to 0)

= Level of pollen immigration is large (60%)



+

3. Effective number of male paterns:

= Effective population size of male patrens is extensive
(17 — 52, pollen pool imigration 22-79)

and comparable among different methods

4. Male mating success of individual ramets depends
on:

= Distance to sampled mothers
= Flowering intensity and tree diameter



Provenance test
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Microsatellites

Average size

Locus (Bp) Sequence
searer | (T10), 150 |00 S
oven [0, [ [genmm e
suzacs | (AG), |19 |0 e S e g
e A
MSO 4 (GA), |219 5°-tct cct ctc ccc ata aac agg -3

5’-gtt cct cta tcc aat cag tag tga g -3°




i Aims of the study

1. To verify the composition of individual half-sibs
(identify individuals that do not belong to particular
half-sibs due to contamination at the time of trial
establishment).

Such contamination may inflate the variance of
quantitative traits within ‘half-sibs’

2. To investigate effective number of males
contributing to each half-sib.

Low effective number of males may narrow the
variance of quantitative traits within ‘half-sibs’



i Aims of the study

1. Quantitative genetic analyses will be done based on
initial (original) and corrected data to see the
differences.

2. We will test if genetic markers can be efficiently
used for verification of family trials.



i Work done so far...

= Phenotypic traits are measured (tree diameter and
height)

= All individuals are sampled and DNA is being isolated
= SSR analyses started...



