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Introduction

Methods

• Sunflowers have 

incredible natural floral 

diversity and have their 

central diversity in 

North America.

• Introgression is the 

incorporation of 

genetic material from 

one species into 

another and can 

contribute to 

evolution. 

• Rampant introgression 

can lead to the 

reduced fitness of 

hybridizing

• Previous studies have detected introgression in other sunflower 

species in Wisconsin and there are both historical records of 

morphological intermediates and evidence for hybridization from 

crossing experiments for these species.

• There have also been many previous studies on different flora and 

fauna that have used ipyrad and TreeMix when looking at 

introgression. [2]

• The goal of this research was to detect if introgression occurred in

the populations of three sunflower species in Wisconsin, 

Helianthus giganteus, H. grosseserratus, and H. maximiliani. 

• ipyrad. The ipyrad workflow filters and clusters raw genetic data to 

produce many outputs that are commonly useful. I used 

OnDemand to run ipyrad on raw RADseq data from 357 samples 

to clean, align, and detect SNPs across the dataset. This toolkit 

gives us many different output files, including a .snps.hdf file that 

was used as input for the TreeMix analysis. [3,4]

• TreeMix. I used OnDemand to run TreeMix on allele frequency 

data to infer population splits. The output is a maximum likelihood 

phylogenetic tree of the set of sunflower populations which is 

used to look for evidence of introgression. [3,4]

Key Findings

• I found no detectable introgression among the 

sunflower populations in this study.

• It appears that the two samples of unknown 

populations are not of hybrid origin, and 

instead likely belong to Helianthus giganteus.

Figure 3. Resulting tree when TreeMix was run. Green line indicates a connection between the unknown samples 

and Helianthus giganteus.

Figure 1. Picture of sunflower sample.

Figure 5. This map of Wisconsin shows the locations where the sunflower samples were 

collected.

Results

Figure 4. Tree graphs of nine iterations of subsamples of SNPs. Most of them are similar to the tree graph from 

the full data. The orange lines indicate a second connection between H. giganteus and H. grosseserratus, but as 

they are found in only three of the subsample iterations, there is less support for this connection.

Figure 2. (A) Flowchart of ipyrad basic workflow. (B) Flowchart of tools used in determining 

introgression in sunflowers in this study.

Future Directions
• Run Admixture analyses using the program STRUCTURE to 

examine number of genetic clusters across these samples.

• In the future, we could also determine if the unknown samples are 

a part of Helianthus giganteus, or if they are a hybrid with a 

population not used in this study.

Figure 6. A table showing the number of loci caught by each filter.
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populations and can be a cause in their extinction. However, the 

introgression of a small number of advantageous alleles can increase 

population fitness. [1]
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