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~» Provenance Region (EU Directive on Forest

Reproductive Material (FRM) and OECD scheme)
+~ FRM needs to be controlled
Advantages in the use of CpSSR (DNA
fingerprinting)
Spain: problem with old restoration and reforestation

programmes (Pinus)



OBJECTIVES

Evaluate the potential of CpSSR to identify

distinguisable groups of populations

Check the method with a subset of
populations in order to identify their possible

origin



Provenance Regions
of Pinus halepensis
Mill.

In Spain
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MATERIAL AND METHODS
PLANT MATERIAL

SILICA
GEL



MATERIAL AND METHODS

¢ CpSSR DETERMINATION

Software
FRAGMENT
MANAGER

Chloroplast

DNA extraction B i rosatellites

Amplification Sequencer
version 1.2




MATERIAL AND METHODS

STATISTICAL METHODS

Conformity

So

Likelihood ratio

Goldstein

Nei’s Standards

y . Genetic distances
Nel's Minimum

Nei’s Da

Chord

BLUE CATERPILLAR: assignment methods for
haplotypic data (version 1.0 beta)



RESULIS

Pinus halepensis

REFERENCE SAMPLES
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CAB|GUA| zUE | coL [cuc| TUE| VES| RIC | VEL | SAN|QUD| CAR| FRI | SAV
1| CAB [ caB[0,778[0,129] 0,122] 0,201] 0,105] 0,179] 0,205| 0,394 0,422 0,135( 0,185[ 0,525 0,263
cAB| o|ooofoooil o o of of of of o ofoooi o
2| GUA [0,778] GUA|0,550| 0,562| 0,572 0,593 0,573 0,610 0,491 0,491| 0,587| 0,584| 0,628| 0,585
ofeuaAl of o of of of of of of o o o o
3| ZUE [0,129]|0,550] zUE| 0,008| 0,018 0,003 0,034 0,018 0,223| 0,247| 0,003| 0,012| 0,394| 0,054
0013 o] zuk]0,479[).021 0,682[y,026/ 0,029] 0 [ 0,68[9,007{0,003] 0
4| coL [o,122] 0,562 0,008 0,011 0,021] 0,036} 0,212] 0,221 0,027 0,354] 0,035
0,014 (0,393 0,0660)0,383| 9,075/ 0,003] 0 0,252|) o[o008] 0
5| CUC |0,201] 0572 0,011 0,02| 0,033| 0,224/ 0,227| 5;0T2] 0,026/ 0,363| 0,013
0,004] @] 0,114p0,101])cUC]| 0,063%0,007[ O)o02[  of ofo0,072] o] 0,003 0,042

> > >
o 6] TUE [0,1050,593 006| 0,022[ "TUE| 0,04] 0,023] 0,235 0,259] 0.002] 0,018 0,385] 0,058
7 0,069  0f0,783[ 9,612 0,011] TUE[0,022[0,004] 0 0,64/) 0[0003 0
= 71 VES [0,179] 0,573] 0,034] 0,021] 0,02] 0,04| VES|0,079]0,211] 0,198 0;035] 0,055| 0,405| 0,034
— 0,006 0] 0,025/ 0,089[ 0,012[ 0,018] VES| o] o] 0|o001 of0,002] 0,001
2 8| RIC [0,205] 0,610L.0.018 0,036] 0,033 0,023[ 0,079| RIC| 0,242 0,285| 0,017| 0,009 0,401| 0,070
4 0,003 ] 0,116)0,019] 0,006] 0,056 0,004] RIC| o] 0]0028]/0015] o o
< o] VEL [0,394]0,491[0223| 0,212] 0,224 0,235 0,211 0,242 VEL[0,012] 0,236] 0,192] 0,144| 0,263
e of o o o o o of of Vel o o o003 o
10| SAN [0,422]0,491| 0,247| 0,221] 0,227/ 0,259] 0,198| 0,285| 0,012| SAN] 0,258| 0,226| 0,144| 0,251
0001] o o of of of of of ofsan] o ofoo026 o
11| QUD |0,135| 0,587, 0,005/.0,012 [ 0,035 0,017{ 0,236] 0,258] QUD]| 0,015| 0,385| 0,041
0,017 643| obadl 0,721] 9,035/ 0,035 of  of QuD[o0,001[0,008] O
12| CAR |0,185/0,58 0,027] 0,026/ 0,018| 0,055 0,192 0,226 0,015] CAR] 0,346] 0,069
0,007 0,2230,084| 0,012 0,057 0,00600,117[ ) o[ 0] 0,033 CAR[0,007] 0
13| FRI | 0,525] 0,628| 0,394| 0,354 0,363| 0,385 0,405 0,401| 0,144| 0,144] 0,385 0,346] FRI| 0,394
ol Fa Fad ela olf Bl bR DR ERRERERERRER
14| SAV |0,263] 0,585| 0,054 0,035/ 0,013] 0,058 0,034] 0,070[ 0,263] 0,251] 0,041] 0,069 0,394 SAV
ol o] 001]0018/0035] of0034 of of ofooo4 0]0o006 sav




RESULITS

Pinus pinaster

REFERENCE SAMPLES

6

7

8

10
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C LE [BU [sA [cc [sc |z Gu2 [cui [cs2 o1 MU [GR [MA1

] C c| 0,31] 0,17[109512] 0,472] 0,265] 0,0755] 0,89] 0,1041] 0,1555] 0,1829] 0,3669] 0,6284] 0,394

c| 0,003 0,01 0 o[ 0,004] 0,029 o] 0,033] 0,002 0 o 0,002] 0,002

2| LE [ 0309] LE[0,124] 0,8008] 0,879 0,7031] 0,5719] 0,3002] 0,3398] 0,4948| 0,7956 0,7975| 0,9576| 0,425

o] LE[o0,053 0 0 0 o] 0,024 0 0 0 ol o001 o

s] BU | 0,170] 0124] BU[ 0,4977] 0,5475] 0,7031] 0,2453] 0,6189] 0,121] 0,1716] 0,6789] 0,5163] 0,4507] 0,184

0,003 0,14]) BU 0 0 0 o] o,001] 0,033 0 0 ol 0,004] 0,03

4| SA [109512| UB0T[ 0,498]  SA[102616[ 210294] 100780[ 154044] 0,8424] 0,7327] 197331] 106956| 0,8019] 0,38

0 ofoo01] sA 0 0 0 0 0 0 0 o 0,001 0,004

5] CC | 0473] 0879]0,547| 102616]  CC| 0,9457| 0,4077| 131636] 0,5396] 0,4124| 0,7257| 0.0486| 0,6395| 0,435

. 0 o[ 0,001 of | éc 0 0 0 0 0 0,175] 0,001 0,001
o 6] SG | 0,265] 0,703]0,703] 210294] 0,9457]  sG| 0,4909] 109925 0,4457] 0,6459] 0,0888] 0;7267| 125306] 0,832
7 0,003 of o 0 of sG 0 0 0 o| o016 0 of o
< 1z 0,075] 0,572] 0,245] 100780] 0,4077| 0,4909 [ 132130] 0,1146] 0 0,2975] 0,3307| 0,4252] 0,403
. 0,075] 0,003] 0,025 o] 0,002 0,002 z ol 0,081]Co0,138]) 0,002 ol 0,021]0,003
= 8] GU2 089  0,3[0,619] 154044] 131636] 109925] 132130]  GU2| 0,8504] 113833| 141898] 128769 143093] 0,904
u o] 0,045 0,001 0 0 0 o] cuz2] o001 0 0 ol o001 o
< o] cul | o,104] 0,34]0,121] 0,8424] 0,5396] 0,4457] 0,1146] 0,8504] cu1 6] 0,4243] 0,4398] 0,291] 0,225
S 0,024] 0,003] 0,049 0 0 o| o011 o] cufl o159 0 ol 0,024]0,019
10] €S2 [ 0,155] 0,495]0,172] 0,7327] 0,4124] 0,6459 113833 Cs2| 0,5034] 0,327 0,2396] 0,243

0,01] 0,007 0,057 o| o0,001] 0,001f 0,125 of, 0,366) cs2 o| 0,001 0,09]0021

ul J1 0,182] 0,796] 0,679] 197331] 0,7257| 0,0888] 0,2975] 141898] 0,4243] 0,5034 J1] 0,5171] 118540] 0,841

0 of o 0 0 0 0 0 0 J1 0 of %9

12l MU [ 0,3669] 0,798 0,516] 106956 0,7267] 0,3307| 128769 0,4398] 0,327] 0,5171]  wmu| 0,6941] 04

0 of o ol 0,361 0 0 0 0 0 of Mu 0] 0,003

13] GR | 0,6284] 0,958 0,451] 0,8019] 0,6395] 125306] 0,4252] 143093 0,291] 0,2396] 118540] 0,6941]  GR] 0,362

0 0| 0,001 0 0 0 0 o[ 0,001 0 0 ol cRr[0,003

14] MA1 [ 0,3939] 0,425]0,184] 0,38] 0,435] 0,8316[ 0,4034] 0,9037] 0,2248] 0,243] 0,8407] 0,3996] 0,3616] mMAL

o] 0,001] 0,022 0 0 0 0 o] o0,009] 0,002 0 o] 0,015 mA1




RESULITS

P. pinaster: new populations test

REFERENCE SAMPLES

1 2 3 4 5 6 7 8 9 10 11 12 13 14

C LE BU SA CC SG Z GU2 [CU1|CS2| J1 MU GR | MA1
1l M2 0,554 0,721 0,658 173663 179074 0,703 0,734 147664 0,669 0,929 0,81( 169179 136204 106281
. 0 0 0 0 0 0 0 0 0 0 0 0 0 0
'-(7)‘- 2| M3 0,451 0,262 0,174 0,457 0,97912527§ 0,523 102654 0,49 0,499 111561 0,959 0,947 0,54}
L 0l 0,01 0,032 0 0 0 0 0 0 0 0 0 0 0
3 3] VA 0,451 0,337 0,109 0,263 0,8371224250,424 0,984 0,274 0,274 116169 0,837] 0,403 0,253
O 0,004 0,063 ﬁ4@ 0,013 0,002 0 0f 0,003 0,04 0,02 0 0l 0,089 0,083
L 4 J4 0,34q 0,819 0,709 226944 113143 0,309 0,464 109059 0,364 0,553 0,38 0,994 0,873 104963
% 0,003 0,001 0,001 0 0f 0,017 0 0,007 0 0| 0,007 0| 0,007 0
g 5| M6 0 0,354 0,133 0,814 0,394 0,3970,074 100.8540,11§ 0,149 0,305 0,341 0,507 0,240
(QJ?Q) 0,011 0,08 0 0f 0,001 0,07 0 0,09 0,04 0f 0,003 0,009 0,018
6] M7 0,074 0,197 011§ 0,829 0,677 0,4350,18 0,8940,18(0 0,24 0,364 0,558 0,788 0,364
0,049 0,04 (0,13 0 0f 0,003 0 0| 0,02 0| 0,001 0 0,003 0,005




CONCLUSIONS AND PERSPECTIVES

Very low differentiation between natural populations of P.
halepensis: not possible identify the origin of populations in
Spain

Natural populations of P. pinaster with higher differentiation
allow a more clear pattern

Better methods results: genetic distances (Nei & Goldstein)

With few CpSSr markers is posiible to reject the hypothesis

concerning the origin of some of the material

Preliminary results with P. sylvestris and nigra show higher

power of the test
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