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Figure S1. Mean temperature and total precipitation (a), and SPEI (b) data of the study area for 

the period 2021-2021. 
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Figure S2. Growth pattern estimated as the basal area increments of tree-rings obtained in Abies 

marocana for Talassemtane (a) and Tazaot (b). Lines represent the mean while points indicate 

raw measurements. Bottom bars indicate the sample size (number of trees with growth data for 

this year). 

 
 
Table S1. Results obtained by ANOVA comparing tree age, size and growth patterns in 

Talassemtante and Tazaot populations. 

  Intercept 
Populatio

n 
Error Total 

Degree of 
Freedom 

 1 1 43 44 

Age SS 2118674.00 509.00 140284.00 140793.00 
1900-2018 MS 2118674.00 509.00 3262.00  

 F 649.418 0.156   
 p 0.000 0.695   

DBH SS 276039.100 1410.600 8663.800 10074.400 
1900-2018 MS 276039.100 1410.600 201.500  

 F 1370.039 7.001   
 p 0.000 0.011   

BAI mean SS 33663.850 93.010 4469.080 4562.090 
1900-2018 MS 33663.850 93.010 103.930  

 F 323.903 0.895   
 p 0.000 0.349   

BAI trend SS 0.146 0.175 1.227 1.402 
1900-2018 MS 0.146 0.175 0.029  

 F 5.114 6.145   
 p 0.029 0.017   
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BAI 

autocor 
SS 23.960 0.035 0.958 0.993 

1900-2018 MS 23.960 0.035 0.022  
 F 1075.540 1.555   
 p 0.000 0.219   

CV SS 99509.010 2643.860 15177.010 17820.880 
1900-2018 MS 99509.010 2643.860 352.950  

 F 281.932 7.491   
 p 0.000 0.009   

BAI 
intercor 

SS 10.858 0.003 2.732 2.735 

1900-2018 MS 10.858 0.003 0.064  
 F 170.885 0.047   
 p 0.000 0.830   

BAI mean SS 41839.350 38.800 7034.000 7072.800 
1961-2018 MS 41839.350 38.800 163.580  

 F 255.771 0.237   
 p 0.000 0.629   

BAI trend SS 3.162 0.010 6.847 6.856 
1961-2018 MS 3.162 0.010 0.159  

 F 19.859 0.061   
 p 0.000 0.806   

BAI 
autocor 

SS 17.663 0.093 1.197 1.290 

1961-2018 MS 17.663 0.093 0.028  
 F 634.488 3.332   
 p 0.000 0.075   

CV SS 56353.260 827.310 7235.590 8062.890 
1961-2018 MS 56353.260 827.310 168.270  

 F 334.899 4.917   
 p 0.000 0.032   

BAI 
intercor 

SS 14.295 0.061 2.538 2.599 

1961-2018 MS 14.295 0.061 0.059  
 F 242.177 1.027   
 p 0.000 0.317   

 
  



                                                                                              
 
Table S2: Results obtained in AMOVA studies with Talassemtante and Tazaot populations. The 
rows indicate the partitions genetic variability in two components: among and within 
populations. The columns show degrees of freedom (df), sum of squares (SS), mean squares 
(MS), estimate of variance (Est.var.) and the percentage of total variation (%). The percentage of 
variation is higher within individuals than among populations.  
 

Summary AMOVA Table 
      

Source df SS MS Est. Var. % 
Among Pops 1 4515.948 4515.948 26.029 2% 
Among Indiv 96 190280.027 1982.084 587.692 41% 
Within Indiv 98 79056.500 806.699 806.699 57% 

Total 195 273852.474  1420.421 100% 
 
 
 
  



                                                                                              

Table S3: Results of the matches found in the alignments against protein database with those loci which were significant in BayeScan analysis comparing 
Abies marocana TA and TZ study sites. For the identified SNPs, it is shown the sequence type, the name and functions of the proteins, and the E-value (lower 
values indicate increasing probability for the protein similarity). Protein functions were obtained from UniProt. The 4-digit number used as ID for the SNPs 
indicates the position in our genetic matrix. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SNP ID Sequence type Protein name Protein function E-value 

1127 
Transcribed RNA sequence 

Abies pinsapo 

Formyltetrahydrofolate 
deformylase 1 

(mitochondrial) 

Biosynthesis of purines 
Metabolism of amino acids 2e-104 

1369 mRNA Picea glauca Disease resistance protein Pathogen response (viruses, 
bacteria, or fungi) 

4e-58 

2458 mRNA Picea glauca Peroxidase 5-like 

Response to environmental 
stress, pathogen, and 

oxidative stress 
Auxin catabolism 

Suberization 

5e-65 

5262 mRNA Pinus taeda Clavata 1-like protein 

Cell differentation 
Meristem structure regulation 

Peptidyl-serin 
autophosphorylation  

8e-09 

5594 mRNA Picea glauca LRK1 Protein phosphorylation 2e-151 



                                                                                              

Table S4: Results obtained at protein level with those SNPs which showed association with some variables in GPA studies. For the identified SNPs, it is shown 
the sequence type, the name and functions of the proteins, and the E-value (lower values indicate increasing probability for the protein similarity). Protein 
functions were obtained from UniProt. The 4-digit number used as ID for the SNPs indicates the position in our genetic matrix.  

 

SNP ID Sequence type Protein name Protein function E-value 

196 mRNA Picea glauca Nudix hydrolase 3-like Regulatory and signaling roles 
in metabolism 

3e-62 

3192 mRNA Picea glauca 
S-adenosylmethionine 

synthase Ethylene biosynthesis 0.0 

5531 mRNA Picea glauca (clone) APO protein 1 
(chloroplastic) 

It may participate in 4Fe-4S 
cofactor incorporation into 
psaA and/or psaB during 

translation 

3e-140 

5944 TSA Abies pinsapo Ribonuclease H 
DNA binding 

Transferase activity  2e-67 

 


