

[bookmark: _GoBack]Supplementary Information

to

[bookmark: _Hlk98854459]Cultivation practices can decrease genetic diversity in plant reintroduction programs

[bookmark: Tables][bookmark: MaterialsMethods][image: ]
Supplementary Figure 1. Optimization of three core STACKS parameters and the associated metric multidimensional scaling plot for each combination of parameters for Viola pedatifida. Parameters were optimized using four individuals from the short and long moist-cold stratification conditions.
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Supplementary Figure 2. Optimization of three core STACKS parameters and the associated metric multidimensional scaling plot for each combination of parameters for Viola sagittata. Parameters were optimized using four individuals from the short and long moist-cold stratification conditions.
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Supplementary Figure 3. Optimization of three core STACKS parameters and the associated metric multidimensional scaling plot for each combination of parameters for Viola lanceolata. Parameters were optimized using four individuals from the short and long moist-cold stratification conditions.



	 
	Parameters tested
	Variant positions (avg over populations)
	All positions (avg over pops)

	Name
	-m
	-M
	-n
	He
	SE
	pi
	SE
	Polymorph. Sites

	Opt1
	3
	2
	2
	0.39
	0.0017
	0.56
	0.0028
	9981

	Opt2
	4
	2
	2
	0.40
	0.0016
	0.58
	0.0028
	10475

	Opt3
	5
	2
	2
	0.40
	0.0016
	0.59
	0.0027
	10868

	Opt4
	3
	3
	3
	0.39
	0.0018
	0.57
	0.0032
	8446

	Opt5
	3
	1
	1
	0.36
	0.0021
	0.54
	0.0036
	6705

	Opt6
	4
	1
	1
	0.37
	0.0021
	0.56
	0.0035
	7011

	Opt7
	4
	2
	2
	0.40
	0.0016
	0.58
	0.0028
	10479

	Opt8
	3
	4
	4
	0.39
	0.0020
	0.59
	0.0035
	7186


Supplementary Table 1. Optimization of three core STACKS parameters and the associated measures of genetic diversity for each combination of parameters for Viola pedatifida. Parameters were optimized using four individuals from the short and long moist-cold stratification conditions.


	
Name
	-m
	-M
	-n
	He
	SE
	pi
	SE
	Polymorph. Sites

	Opt1
	3
	2
	2
	0.36
	0.0015
	0.49
	0.0024
	13154

	Opt2
	4
	2
	2
	0.36
	0.0015
	0.50
	0.0024
	13455

	Opt3
	5
	2
	2
	0.37
	0.0015
	0.51
	0.0024
	13590

	Opt4
	3
	3
	3
	0.35
	0.0017
	0.49
	0.0027
	10940

	Opt5
	3
	1
	1
	0.35
	0.0018
	0.49
	0.0028
	10035

	Opt6
	4
	1
	1
	0.35
	0.0017
	0.50
	0.0028
	10199

	Opt7
	4
	2
	2
	0.36
	0.0015
	0.50
	0.0024
	13463

	Opt8
	3
	4
	4
	0.35
	0.0019
	0.50
	0.0030
	9073


Supplementary Table 2. Optimization of three core STACKS parameters and the associated measures of genetic diversity for each combination of parameters for Viola sagittata. Parameters were optimized using four individuals from the short and long moist-cold stratification conditions.


	 
	Parameters tested
	Variant positions (avg over populations)
	All positions (avg over pops)

	Name
	-m
	-M
	-n
	He
	SE
	pi
	SE
	Polymorph. Sites

	Opt1
	3
	2
	2
	0.24
	0.0020
	0.34
	0.0031
	6930

	Opt2
	4
	2
	2
	0.25
	0.0021
	0.36
	0.0032
	6994

	Opt3
	5
	2
	2
	0.26
	0.0021
	0.38
	0.0033
	7095

	Opt4
	3
	3
	3
	0.24
	0.0023
	0.34
	0.0035
	5538

	Opt5
	3
	1
	1
	0.22
	0.0023
	0.33
	0.0036
	5096

	Opt6
	4
	1
	1
	0.24
	0.0023
	0.36
	0.0037
	5299

	Opt7
	4
	2
	2
	0.25
	0.0021
	0.36
	0.0032
	6991

	Opt8
	3
	4
	4
	0.24
	0.0025
	0.35
	0.0040
	4538


Supplementary Table 3. Optimization of three core STACKS parameters and the associated measures of genetic diversity for each combination of parameters for Viola lanceolata. Parameters were optimized using four individuals from the short and long moist-cold stratification conditions.





	 
	 
	 
	 
	 Individual
	Site

	Species
	N
	SNP Type
	# SNPs
	Avg. Missing Data (%)
	Missing Range (%)
	Avg. Site Depth (X)
	Depth Range (X)
	Avg. Missing Data (%)
	Missing Range (%)
	Avg. Site Depth (X)
	Depth Range (X)

	Viola pedatifida
	25
	All
	2821
	9.93 ± 8.09
	3.15 – 41.19
	21. 36 ± 7.55
	11.84 - 38.95
	9.93 ± 9.79
	0.00 - 52.00
	21.53 ± 12.81
	10.24 - 230.52

	 
	25
	Functional
	382
	8.89 ± 8.85
	1.83 - 45.29
	25.19 ± 8.73
	13.65 - 46.36
	8.89 ± 9.34
	0.00 - 52.00
	25.56 ± 21.56
	11.13 - 230.11

	Viola sagittata
	23
	All
	2042
	12.26 ± 13.60
	2.11 - 58.08
	20.61 ± 8.75
	9.04 - 40.19
	12.26 ± 10.96
	0.00 - 52.00
	21.33 ± 15.20
	10.61 - 311.00

	 
	23
	Functional
	332
	10.83 ± 13.57
	6.02 - 59.64
	23.74 ± 10.31
	8.74 - 47.86
	10.83 ± 10.60
	0.00 - 47.83
	24.44 ± 18.39
	10.45 - 207.26

	Viola lanceolata
	24
	All
	1662
	35.93 ± 23.28
	6.08 - 75.53
	21.15 ± 10.64


	10.59 - 49.16
	35.94 ± 16.42
	0.00 - 58.33


	21.65 ± 14.50
	16.34 - 338.5

	 
	24
	Functional
	197
	31.94 ± 23.37
	4.57 - 82.23
	24.41 ± 12.99
	11.83 - 61.47
	31.94 ± 16.76
	0.00 - 58.33
	25.04 ± 17.24
	10.15 - 196.6


Supplementary Table 4. Quality information for filtered single nucleotide polymorphisms (SNPs) for three species of violets: Viola pedatifida (PED), V. sagittata (SAG), and V. lanceolata (LAN).


Supplementary Table 5 (separate file). Excel spreadsheet of single nucleotide polymorphisms with matches, or hits, in the National Center for Biotechnology Information’s database using the BLAST® megablast search function to search within the order of Violales.
Supplementary Table 6 (separate file). Excel spreadsheet of the gene ontology of functional SNPs shared among at least two species.




















	
Species
	SNP type
	Condition
	Average Hs

	
Viola pedatifida
 
	
All
	Short
	0.45 ± 0.13

	
	
	Long
	0.48 ± 0.07

	
	
Expressed
 
	Short
	0.45 ± 0.48

	
	
	Long
	0.48 ± 0.08

	
Viola sagittata
 
	
All
	Short
	0.42 ± 0.45

	
	
	Long
	0.45 ± 0.11

	
	
Expressed
 
	Short
	0.45 ± 0.12

	
	
	Long
	0.47 ± 0.10

	
Viola lanceolata
	
All
	Short
	0.48 ± 0.09

	
	
	Long
	0.38 ± 0.17

	
	
Expressed
	Short
	0.48 ± 0.09

	
	
	Long
	0.38 ± 0.17


Supplementary Table 7. Average gene diversity for three species of violets germinated under different cold stratification conditions. Shown is average gene diversity (HS ± 1SD) for all single nucleotide polymorphisms (All) and those with a potential biological function (Expressed). Seeds were germinated with either a short or long cold stratification.



	 
	 
	 
	Number of loci with percent change from long moist cold stratification subpopulation to the short subpopulation

	Species
	SNP type
	Average percent change ± 1 SD 
	Significant Decrease
	Decrease
	No Change
	Increase
	Significant Increase

	Viola pedatifida
	All
	0.075 ± 0.27
	29
	194
	2,101
	176
	311

	 
	Expressed
	0.056 ± 0.26
	7
	34
	336
	21
	44

	Viola sagittata
	All
	0.045 ± 0.40
	85
	227
	1,090
	435
	67

	 
	Expressed
	0.026 ± 0.33
	11
	27
	217
	43
	14

	Viola lanceolata
	All
	-0.64 ± 1.3
	332
	128
	753
	150
	7

	 
	Expressed
	-0.72 ± 1.38
	16
	46
	125
	10
	1


Supplementary Table 8. Summary of the percent change in gene diversity (HS) in subpopulations of three species of violets propagated under long moist cold stratification to those propagated under short cold stratification. Shown is: the species name; the category of single nucleotide polymorphism (SNP) as either one with a putative biological function (i.e., expressed SNP) or not (i.e., all SNP); the average percent change in (HS) from the long to short subpopulations; and the number of loci with a likely significant decrease, a decrease, no change, an increase, and a likely significant increase in percent change from the long to short subpopulations.


Supplementary Data 1 – 3 (separate folders)
1. Folder name - R: the files in this folder were used to calculate the paired Hs for each species
a. Folder name - Inputs: the files in this folder are input into the R script.
i. File names - *.allsnps.gen. GenePop formatted files for all SNPs. * is a place holder for species codes.
ii. File names - *.expressedsnps.gen. GenePop formatted files for expressed SNPs. * is a place holder for species codes.
iii. File names - *.All.PerChang.csv. Percent change data for All SNPs copied from PercentChangeCalculations.xls. * is a place holder for species codes.
iv. File names - *.Bio.PerChang.csv. Percent change data for Expressed SNPs copied  copied from PercentChangeCalculations.xls. * is a place holder for species codes.
v. File name - Code_4.21.22.R - R script for calculating paired Hs for each species and generating Figure 2.
b. Folder name - Outputs: the files in this folder are what R will output. 
i. File names - *.all.hs.csv. File with gene diversity for all SNPs in the short and long subpopulations. * is a place holder for species codes.
ii. File names - *.bio.hs.csv. File with gene diversity for expressed SNPs in the short and long subpopulations. * is a place holder for species codes.
c. File name - PercentChangeCalculations.xls - Excel sheet with percent change calculations

2. Folder name - Bioinformatics: the files in this folder were used to call SNPs, quality filter SNPs, and generate vcf, FASTA, and GenePop files
a. Folder name - Outputs: the files in this folder are the oupts from the bioinformatics
i. File names - *.all.vcf. Vcf file for all SNPs. * is a place holder for species codes.
ii. File names - *.expressed.vcf. Vcf file for expressed SNPs. * is a place holder for species codes.
iii. File names - *.filtered.fa. FASTA file for quality filtered sequences. * is a place holder for species codes.
b. File name - SNPCalling_4.21.22.txt. Script used for calling SNPs.

3. Folder name - BLAST: this folder contains the outputs from MegaBLAST.
a. File names - *.blast.alignment.txt. Text files with the alignment information for each hit. * is a place holder for species codes.
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