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Background 

• Occasional breeding gain papers 
published 
– Usually compare varieties by release year 

 
• Difficult studies to conduct 

(Riday, 2010) 

(Smith, 2000) 



• Visual score for biomass plant-1 

– 3 to 5 time per year 
– 4 summers and 3 winters 
– 12 to 18 total observations per plant  

• Common check cultivar and halfsib families statistically 
bind nurseries together across locations and years 

• Each nursery x scoring date “cohort” is standardized = 9 
x (vig. score/99th percentile obs.) 

– Observed dead plants are given a zero vigor score 
 

(Riday, 2009) 
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Data 2006-2015 

• 694,134 repeated individual plant vigor observations 
• Taken on 66,649 unique plants 

– Of these 9,065 paternity identified using DNA markers 

• From 1,824 entries (halfsib families, populations, or 
varieties) 

– With halfsib families derived from 104 polycrosses 
– Minimum of 40 plants entry-1 to make selection decision 

• Evaluated across 61 nurseries 
 
 
 

Information used 
for Genotypic 

Selection 
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Predicting Sward Performance from Visual Space-Plant Evaluations 
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Genotypic vs. Phenotypic Selection 
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Genotypic vs. Phenotypic Selection 

2011* 2012* 2014* 2013NS 
Pr

op
or

tio
n 

* χ2-test significant at P < 0.05 



Genotypic vs. Phenotypic Selection 

2011 2012 2013 2014 Mean 
x-times more genotypic selection derived halfsib families than equal expectation 

Genotypic Selection derived halfsib 
families in Top 10% of tested families 6.19 4.88 0.73 5.63 3.34* 

* geometric mean; different from 1 at P = 0.098 



Rate of Obsolescence 

Genotypic Selection 2011 2012 2013 2014 2015 2016 Mean 

No. of halfsib families selected 6 8 12 16 16 16 

Average age of halfsib family selected 5.5 4.8 5.6 5.0 4.4 3.4 4.8 

• Since 2006 ~ 180 halfsib families added to the evaluation program each 
year 

– By 2016 ~1,800 halfsib families to select among 
 
 

• “Effective” genotypic selection intensity ~ 6/(4.8*18) ≈ 2% 
• Phenotypic selection intensity ~ 5% to 8% 
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• Breeding works 
 

• 4% estimated vigor breeding gains year-1  
– 1% estimated sward biomass yield gain 

 
• Genotypic selection program is 3.3 times more effective than the 

phenotypic selection program 
 

• Halfsib families currently have an average 4.8 year utility in the 
program 
 

• Apparent genetic gain lag time at the start of the program 
 

Conclusions 
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