
Guadalupe Iniguez1,2, Sheri Rynearson3, Peter Schmuker4, Michael Pumphrey1

IntroductionMain objective: 
Investigate the genetic underpinnings of key traits in the spring 
wheat breeding populations.
Research Question:
How do wheat phenotypic traits correlate with one another and 
then how we can optimize selection methods to improve multiple 
traits in the breeding program simultaneously?
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Correlations Between Traits

Associations found in Manhattan Plots between SNPs and 
Traits
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Single-nucleotide 
polymorphism 
(SNPs) Gbrowser Grain Genes Similar Findings

4A Maturity Found on T3/Wheat: Marker WCSS1_contig7118743_4AL-3392

7D Maturity Found on T3/Wheat: Marker gbsHWWAMP30278

1B Protein Found on T3/Wheat: Marker Tdurum_contig31094_386

2A Yield Found on T3/Wheat: Marker gbsHWWAMP19292

2A Test Weight Found on T3/Wheat: Marker gbsHWWAMP14546

2B Test Weight Found on T3/Wheat: Marker  gbsHWWAMP14863

We can see if last years drought affected the 2021 preliminary data and 
our results by completing the same experiment with 2022’s collected 
data. Repetition in future years can also increase the validation of the 
data found during this summers research. Furthermore, learning how the 
correlations between certain traits and their associated markers can be 
used for wheat selection. 
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Figure 5: Correlation 
Heat Map. Correlations 
of 0.36 between Yield 
and Height. Correlation 
of 0.49 between Test 
Weight and Yield. 
Correlation of 0.38 
between NDRE and 
Yield.

Figure 2: Maturity has high association to Chromosome 2D

Figure 3: Yield has high association to chromosome 3B

Figure 4 Test Weight has high association to chromosome 7A

Figure 6: Shows that other research groups have found similar traits show 
some relationship to the SNPs found

Results
When looking through the data many correlations stood out. There was 
positive correlations between yield and NDVI and NDRE 1, and when 
they are positive higher yield is expected. We also had a positive 
correlation between test weight and yield implying that as yield went up 
so did test weight, we can then look for the associated markers that were 
seen in the Manhattan plots and focus on determining whether these 
wheat varieties yield the most and least. We also found a negative 
correlation between both NWI 1 and 2 with yield which means that yield 
was increasing in this case because lower NWI levels are better. 
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Figure 1: NDVI image 
taken by multispectral 
camara on drone. 
Spillman farm plots.  

Genotype by sequencing was done by North Carolina State University. The 2021 
data was then used in a HapMap file with GWAS in R studio to find associations 
between SNPs and traits. Also was about to fin correlations between traits.  

Phenotypic Data:
Location: Spillman Farm

Multispectral Data:
Location: Spillman Farm
Used Sentera 4x multispectral 
sensor on an DJI inspire 2 drone

• Height
• Yield 
• Test Weight (TW)
• Maturity
• Protein

• Normalized Difference Vegetation 
Index [NDVI=(NIR-
Red)/(NIR+Red)]

• Normalized Difference Red Edge 
[NDRE=(NIR- Red 
Edge)/(NIR+Red Edge)]

• Normalized Water index [NWI
1=(R970-R900)/(R970+R900)]

• Normalized Water Index [NWI
2=(R970+R850)/(R970+R850)]
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