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Outline	

•  Fall	2017	Cultivar	Releases	
-  Breck	HWW	–	Ardent	Ultragrain	Premium	Program	
-  Incline	AX	–	CoAXium	Wheat	Production	System	

(http://coaxiumwps.com)			

•  2018	Foundation	Seed	Increases	
-  Hard	red	winter	wheats	
-  Hard	white	winter	wheats	
-  Herbicide	tolerant	wheats	(CoAXium,	Clearfield)		

•  Grain	protein	issues	
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Breck	Hard	White	Winter	Wheat	
(Tested	as	CO12D2011)	

•  Parentage	–	Denali/HV9W07-482W//Antero		
-  HV9W07-482W:	Westbred	experimental	(KS01HW163-4/KS01HW168-4)	
-  Denali,	Antero:	CSU	releases	2011,	2012	

•  Selection	and	testing	history	
-  Cross	made	in	2011,	doubled	haploid	made	2012	(HPI-Manhattan	KS)	
-  Yuma	AZ	seed	increase	and	line	selection	2013	
-  Advanced	Yield	Nursery	2014	
-  CSU	Elite	Trial	2015-2017	
-  UVPT,	IVPT	2016-2017	
-  Regional	cooperative	breeder	trial	(SRPN)	2017	

•  Seed	increase,	purification,	release	
-  Breeder	seed	purification	(Yuma	AZ	2016)	
-  Foundation	seed	increase	(Fort	Collins	2017)	
-  Release	approved	July	2017	
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Breck	Hard	White	Winter	Wheat	

•  Primary	strengths	
-  Higher	dryland	grain	yield	relative	to	both	Snowmass	and	

Sunshine	and	similar	grain	yield	compared	to	Antero.	
-  Higher	irrigated	grain	yield	relative	to	Sunshine	and	Thunder	CL.				
-  Milling	and	baking	quality	characteristics	similar	to	Sunshine,	

with	significantly	lower	polyphenol	oxidase	(PPO)	concentration.		
-  Very	high	test	weight,	excellent	pre-harvest	sprouting	tolerance,	

and	good	straw	strength.		
-  Good	stripe	rust	resistance	(likely	carries	same	two	genes	as	

Antero),	and	significantly	better	than	Snowmass	and	Sunshine.		

•  Primary	weaknesses	
-  End-use	quality,	specifically	water	absorption	and	dough	

strength,	is	only	to	the	level	of	Sunshine,	but	not	Snowmass.		

Incline	AX	Hard	Red	Winter	Wheat	(CoAXium)	
(Tested	as	CO14A065)	

•  Parentage	–	(AF28/Byrd)/(AF10/2*Byrd)	–	about	66%	Byrd		
-  AF28:	Hatcher	derived	line	(A-genome	Axigen	trait)	
-  AF10:	Hatcher	derived	line	(D-genome	Axigen	trait)	
-  Byrd:	CSU	release	2011	

•  Selection	and	testing	history	
-  First	crosses	made	fall	2010,	last	cross	made	spring	2012	
-  Greenhouse	increase	fall	2012,	greenhouse	selection	spring	2013	
-  Yuma	AZ	seed	increase	and	line	selection	2014	
-  Fort	Collins	herbicide	tolerance	trial	2015	
-  CSU	Elite	Trial	2016-2017	
-  UVPT	2016-2017	

•  Seed	increase	and	purification	
-  Breeder	seed	purification	(Yuma	AZ	2016)	
-  Foundation	seed	increase	(Fort	Collins,	Yuma	AZ	2017)	
-  Release	approved	July	2017	
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Incline	AX	Hard	Red	Winter	Wheat	(CoAXium)	

•  Primary	strengths	
-  A	novel,	non-GMO	herbicide	tolerance	trait	to	provide	more	economic	

and	effective	control	of	both	cheatgrass	and	feral	rye	in	winter	wheat:	
	

Axigen	herbicide	tolerance	trait	(CSU-developed)	
Aggressor	herbicides	(Albaugh	LLC)	
CoAXium	Wheat	Production	System	(http://coaxiumwps.com)	
	
	

-  Statistically	similar	grain	yield	as	the	widely	grown	two-gene	Clearfield	
wheat	variety	Brawl	CL	Plus.		

-  Good	quality	characteristics,	good	straw	strength.			

•  Primary	weaknesses	
-  Lower	yield	and	test	weight	compared	to	most	available	hard	red	and	

hard	white	winter	wheat	varieties.		
-  Lateness	to	heading,	approximately	4	days	later	than	Denali.		

Incline	AX	Hard	Red	Winter	Wheat	(CoAXium)	

•  Primary	strengths	
-  A	novel,	non-GMO	herbicide	tolerance	trait	to	provide	more	economic	

and	effective	control	of	both	cheatgrass	and	feral	rye	in	winter	wheat:	
	

Axigen	herbicide	tolerance	trait	(CSU-developed)	
Aggressor	herbicides	(Albaugh	LLC)	
CoAXium	Wheat	Production	System	(http://coaxiumwps.com)	
	

-  Statistically	similar	grain	yield	as	the	widely	grown	two-gene	Clearfield	
wheat	variety	Brawl	CL	Plus.		

-  Good	quality	characteristics,	good	straw	strength.			

•  Primary	weaknesses	
-  Lower	yield	and	test	weight	compared	to	most	available	hard	red	and	

hard	white	winter	wheat	varieties.		
-  Lateness	to	heading,	approximately	4	days	later	than	Denali.		
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2018	Foundation	Seed	Increases	

•  Hard	red	
-  CO12D1770	-	Denali/Antero//Byrd	
-  CO13D1783	-	CO08W218/Snowmass//Byrd	

•  Hard	white	
-  CO13D1299	-	CO07W722-F5/Snowmass//Brawl	CL	Plus	
-  CO13D1479	-	CO07W722-F5/Antero//Snowmass	
-  CO13D1383	-	CO07W722-F5/Snowmass//CO07W722-F5	

•  Hard	red	Clearfield	
-  CO13003C	-	CO06072/4*Byrd	(two-gene	Byrd)	

•  Hard	red	CoAXium	
-  CO14A050	-	AF28/Byrd//AF10/2*Byrd	
-  CO14A136	-	AF10/2*Byrd//AF26/Byrd	
-  CO15A018	-	AF28/Byrd//AF26/Byrd/AF28/Byrd//AF10	M3/2*Byrd	
-  CO14A070	-	AF28/Byrd//AF10/2*Byrd	

Grain	Protein	Issues	

•  Since	2014,	winter	wheat	in	eastern	Colorado	has	generally	
received	above	average	precipitation,	resulting	in	higher	than	
average	grain	yields.		

•  Unfortunately,	in	many	areas	producers	have	experienced	low	
grain	protein	in	their	crop,	resulting	in	price	discounts	not	just	
here	in	Colorado	but	throughout	the	region.		

•  There	are	many	factors	involved	-		
-  Higher	than	average	grain	yields	–	CSU	dryland	variety	trial	

average	from	2010-13	was	47	bu/a,	and	from	2014-17	was	
66	bu/a	(http://ramwheatdb.com).			

-  Higher	grain	yield	of	newer	varieties,	and	in	particular,	higher	
yield	potential	of	newer	varieties	compared	to	older	varieties.		
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click	here	
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Grain	Protein	–	Factors	Involved	

•  Higher	moisture	years,	higher	grain	yields.		

•  Higher	yielding	varieties.		

•  Some	other	ideas	-		
-  Later	season	precipitation,	after	winter/early	spring	fertilizer	top-

dressing.		
-  Low	market	prices,	lack	of	protein	premiums,	resulting	in	some	wheat	

producers	reducing	inputs.		
-  Larger	farm	acreages,	resulting	in	fewer	acres	getting	a	soil	test.		
-  A	lack	of	understanding	of	the	relationship	between	soil	N	availability,	

grain	yield,	and	grain	protein	of	winter	wheat	(CSU	Wheat	Production	
Manual,	http://bit.ly/2AjV3Km)		

-  “I	always	got	good	protein	with	Scout,	why	don’t	I	get	good	protein	
with	these	new	varieties?”	

Grain	Protein	and	Wheat	Quality	

Grain	proteins	from	several	
variety	trial	locations	reported	
along	with	milling	and	baking	
quality	data	annually	since	2007.	

Making	Better	Decisions	-	http://csucrops.com	

Overall	milling	and	baking	
quality	ratings	derived	from	
the	data	are	updated	in	
Variety	Characteristics	Table.		



12/8/17

10

Breeding	for	Grain	Protein?		

•  Due	to	what	has	been	called	the	“dilution	effect”,	grain	protein	
content	and	grain	yield	are	usually	inversely	related.		
-  Same	management	in	the	field,	with	some	spatial	variation	(soil	texture,	

application	variation,	organic	matter,	etc)	
-  High	yielding	plots/varieties	->	lower	protein	
-  Lower	yielding	plots/varieties	->	higher	protein	

•  The	inverse	relationship	between	grain	protein	content	and	grain	
yield	is	a	very	well	known	phenomenon	in	the	scientific	literature.		

•  Because	of	this,	few	(if	any)	wheat	breeding	programs	practice	
selection	based	on	grain	protein	with	the	obvious	concern	that	this	
would	lead	to	lower	grain	yield	among	the	selections	(and	not	
withstanding	the	fact	that	it’s	also	not	a	very	highly	heritable	trait….)	

•  What	does	this	relationship	look	like?			
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•  Grain	Protein	Deviation	(GPD)		
the	distance	above	and	below	the	
best-fit	line	between	the	data.		

•  GPD	allows	direct	comparison	of	
protein	content	between	
varieties	without	confounding	
influence	of	yield	differences	
between	those	varieties.	

•  Dataset	–	3,876	datapoints	
-  Trial	years	–	2003	to	2017	
-  Both	CSU	Variety	Trials	and	CSU	
Elite	Trials	included	

-  91	total	year-location-trial	
combinations	

-  280	different	varieties	and	
experimental	lines	

53/91	trials	with	negative	slope	
(72/91	trials	with	prob	=	0.30)	
average	correlation	=	-0.52	

38/91	trials	without	negative	slope	
(19/91	trials	with	prob	=	0.30)	
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Grain	Protein	Deviation	Scores	

Values	will	be	updated	each	year,	and	posted	in	the	Variety	Characteristics	
Table	and	on	the	searchable	database	at	http://ramwheatdb.com	
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