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Milling	  quality	  

•  Specific	  weight	  
– Measure	  of	  density/packing	  

•  Kernel	  content	  
– Percentage	  groat	  in	  rela1on	  
to	  whole	  grain	  

•  Hullability	  
– The	  ease	  with	  which	  the	  husk	  
is	  removed	  

•  Thousand	  grain	  weight	  



Replicated trial conducted over two years at Aberystwyth 

* in official HGCA yield trials 

Cultivar 
name

Year of 
cross

Years 
recommended

Yield (t/Ha)
while 

recommended*
Solva 1976 1988 – 1998 6.9 – 7.3

Gerald 1981 1993 – present 6.8 – 8.1

Millennium 1987 2000 – 2006 7.5 – 8.1

Kingfisher 1989 1999 – 2003 7.5 – 7.7

Buffalo 1993 2003 – 2005 8.0 – 8.1

Penderi 1994 - -

Mascani 1995 2004 – present 7.8 – 8.2

Brochan 1996 2007 – present 8.3 – 8.3

Tardis 1996 2007 – present 8.5 – 8.6

Balado 1998 2010 9.0

01-148Cn3 2001 -

01-150Cn1 2001 -

01-148Cn4 



	  Panicle	  Structure	  
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Separated	  TGW	  

y = 5.02 + 0.77x 
r2 = 085 

y = 1.04x – 7.92 
r2 = 0.67 
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Tardis	  Panicle	  TGW	  
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Grain	  propor:ons	  per	  whorl	  
Brochan in 2007/08 
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Separated	  kernel	  content	  	  

y = 1.4x – 32.6 
r2 = 0.9 

y = 1.22x – 19.11 
r2 = 0.84 

•  Kernel content was conducted on a bulk grain sample for each cultivar 
and also on a separated sample of primary and secondary grain 

•  The kernel content of the secondary grain was always higher than that 
of the primary grain 

•  High correlation in kernel content obtained between seasons 
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Method	  development	  

•  MARVIN	  
– Grain	  analyser	  
– Measures	  the	  length,	  
width	  and	  area	  of	  
individual	  grain	  









Shape	  data	  

•  Length,	  cm	  

•  Width,	  cm	  

•  Ra:o	  (width/length)	  –	  an	  es:mate	  of	  roundness	  

•  Area,	  cm2	  (πab)	  –	  of	  ellipse	  

•  Perimeter,	  cm	  (π[	  3(a+b)	  -‐	  √(3a+b)(a+3b)])	  
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Millennium	  primary	  grain	  
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Millennium	  secondary	  grain	  

Length:	  63.6%	  
Width:	  86.5%	  
Area:	  56.1%	  
KC:	  75.7%	  

Length:	  72.1%	  
Width:	  90.9%	  
Area:	  65.5%	  
KC:	  81.7%	  

Comparison of grain and groat dimensions 



Grain	  length:	  Two	  cul:vars	  
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Fi`ng	  two	  normal	  distribu:ons	  
	  

Parameters 
Mean 1, mean 2 
Standard deviation 1, standard deviation 2 
Proportion in each distribution, p and 1-p 



Fi`ng	  the	  two	  normal	  distribu:on	  
Millennium 2008 
Solva 2008 
Millennium 2009 
Solva 2009 



Correla:on	  1	  

y = 0.8184x + 0.1823 
R² = 0.9533 
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Correla:on	  2	  

y = 0.0539x + 0.4751 
R² = 0.01133 
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In	  a	  tonne	  of	  Gerald	  

653 kg primary grains 
•  TGW 49g 
•  KC 70% 
•  Grain length 1.20cm 
•  Grain area 0.34cm2 

 

343 kg secondary grains 
•  TGW 28g 
•  KC 77% 
•  Grain length 0.95cm 
•  Grain area 0.24cm2 

 

3 kg tertiary grains 
•  TGW 20g 
•  Grain length 0.61cm 
•  Grain area 0.17cm2 

 



Characteristics of primary, secondary 
and tertiary grain of 12 cultivars 
Proportion (kg tonne-1) 



Dendrogram	  displaying	  similari:es	  between	  
cul:vars	  based	  on	  42	  grain	  traits	  

Early 
flowering time, 
high KC and 
TGW, long 
grains, low 
grain numbers 

Late flowering 
time, low KC 
and TGW, 
short grains, 
high grain 
numbers 



Conclusions	  

•  Winter	  oats	  used	  in	  the	  study	  could	  be	  divided	  
into	  two	  groups	  based	  on	  grain	  traits,	  panicle	  
structure	  and	  flowering	  traits	  

•  Varia1on	  across	  the	  panicle	  for	  TGW	  is	  large	  
•  Grain	  shape	  analysis	  showed	  the	  bi-‐modal	  
distribu1on	  of	  oat	  grains,	  MATLAB	  analysis	  
allows	  characteriza1on	  of	  harvest	  samples	  
and	  greater	  understanding	  of	  grain	  lots	  



Further	  work	  

•  Understand	  the	  grain	  size	  of	  new	  varie1es	  
•  Inves1gate	  links	  between	  grain	  size,	  panicle	  
varia1on	  and	  mill	  performance	  

•  Inves1gate	  methods	  of	  high	  throughput	  grain	  
measurements	  

•  Iden1fy	  lines	  with	  more	  uniform	  grain	  size	  for	  
higher	  mill	  performance	  
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