
CSU	Wheat	Trial	Results	and	
Breeding	Program	Update	

Sco$	D.	Haley	
CSU	Wheat	Breeder	
Soil	and	Crop	Sciences	Department	
Colorado	State	University	
Fort	Collins,	Colorado	80523	
	
email	-	scoE.haley@colostate.edu	
web	-	wheat.colostate.edu		
twiEer	-	@CSUwheatguy		



Outline	

•  CSU	Variety	Trial	Results	
-  Dryland	(UVPT)	and	Irrigated	(IVPT)	variety	trials:	2017	mulR-locaRon	

summary,	two-year	and	three	year	averages	
-  CollaboraRve	On-Farm	Trial	(COFT)	
-  Variety	selecRon	strategies	

•  Wheat	streak	mosaic	virus	issues	
-  Management	approaches	
-  Sources	of	resistance	
-  Field	resistance/suscepRbility	raRngs	from	2017	

•  CSU	Wheat	Breeding	Program	
-  New	wheat	variety	releases	(2017)	
-  PotenRal	future	wheat	variety	releases	(2018)	
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Variety	SelecRon	Strategies	

•  Select	several	varieRes	that	are	adapted	to	your	region	of	the	state.	
-  In	our	case,	this	could	be	northeast	and	southeast	Colorado,	right?	
-  I	don’t	agree	with	this	one	bit!	
-  We	have	clearly	demonstrated	that	the	best	predictor	of	grain	yield	of	

a	future	trial	is	obtained	by	using	data	from	all	available	trial	locaRons	
and	not	data	subsets	by	locaRon,	region,	or	year.		

web	-	hEp://bit.ly/2wepYbz	

Perspec1ves	on	Wheat	Variety	
Trials	and	Wheat	Variety	Trial	Data	

	
2015	Making	BeEer	Decisions	Report	

(2016	Field	Days	EdiRon)	
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Variety	SelecRon	Strategies	

•  Narrow	down	the	number	of	varieRes	in	your	list	to	a	few	solid	
candidates,	considering:	
-  ProducRon	system	–	dryland	vs.	irrigated	(straw	strength…)		
-  Environmental	stress	tolerance	–	drought,	heat,	winterhardiness	
-  Pest	resistance	–	stripe	rust,	WSMV	(wheat	stem	sawfly…)	
-  Maturity	–	spread	workload,	reduce	risk	of	spring	freeze	damage,	

reduce	risk	of	heat	stress	at	flowering	or	during	grain	filling	
-  (Quality	–	not	menRoned	anywhere	in	the	KSU	document.	Huh?)	

•  Resources	–	Colorado	Wheat	Variety	Database	
-  Available	at	ramwheatdb.com,	using	smart-phone,	tablet,	or	desktop	
-  Variety	characterisRcs:	updated,	searchable	by	name/characterisRcs	
-  MulR-year	summaries:	mulRple	states/regions,	4-year	summaries	
-  Head-to-heads:	mulRple	states/regions,	sortable	output,	percent	of	

trials	where	one	variety	is	beEer,	percent	of	trial	wins	for	each	variety,	
regression	plot	to	compare	variety	responses	



Outline	

•  CSU	Variety	Trial	Results	
-  Dryland	(UVPT)	and	Irrigated	(IVPT)	variety	trials	

2017,	two-year	and	three	year	averages	
-  CollaboraRve	On-Farm	Trial	(COFT)	
-  Variety	selecRon	strategies	

•  Wheat	streak	mosaic	virus	issues	
-  Management	approaches	
-  Sources	of	resistance	
-  Field	resistance/suscepRbility	raRngs	from	2017	

•  CSU	Wheat	Breeding	Program	
-  New	wheat	variety	releases	(2017)	
-  PotenRal	future	wheat	variety	releases	(2018)	



Web	
bit.ly/2wjkwDD	



Wheat	Curl	Mite	

•  Primary	role	in	virus	transmission	(vector)	
-  Wheat	streak	mosaic	virus	(WSMV)	
-  Wheat	mosaic	virus	(WMoV,	aka	High	Plains	Virus)	
-  TriRcum	mosaic	virus	(TrMV)	
-  A	single	wheat	curl	mite	can	carry	all	three	viruses	at	once	and	

can	simultaneously	transmit	them	to	the	same	wheat	plant	
-  A	wheat	plant	carrying	WSMV	+	others	will	typically	show	much	

more	severe	symptoms	than	a	plant	with	WSMV	alone	

•  Management	–	no	available	chemical	opRons	as	with	stripe	rust!	
-  Control	volunteer	to	eliminate/reduce	curl	mite	populaRons	
-  Delayed	planRng	to	reduce	curl	mite	infestaRon	in	wheat	
-  Varietal	tolerance	or	resistance	



Varietal	Tolerance	or	Resistance	

•  Resistance	to	the	wheat	curl	mite	–	“slim	pickings”	
-  Two	common	sources:	chromosome	1A,	chromosome	6D	
-  TAM	112,	TAM	204:	both	sources	
-  Avery,	Byrd,	Langin:	6D	source	only	
-  Resistance	may	not	be	100%	effecRve	under	very	high	curl	mite	

pressure	(as	in	western	Kansas	in	2017)	

•  Resistance	to	the	viruses	–	“slimmer	pickings”		
-  Three	available	sources:	Wsm1,	Wsm2,	Wsm3	
-  Wsm1	–	effecRve	against	WSMV+TrMV:	Mace	(NE)	
-  Wsm2	–	effecRve	against	WSMV	only:	Oakley	CL,	Joe	(KWA) 		

	Snowmass	(PG)	
-  Wsm3	–	effecRve	against	WSMV+TrmV,	not	temp-sensiRve	



Field	Resistance	and	SuscepRbility	RaRngs	
Data	from	Kirk	Broders,	CSU	Plant	Pathologist	

More	resistant	or	tolerant	
-  Avery	(3)	
-  Byrd	(2)	
-  Denali	(3)	
-  Joe	(3)	
-  Oakley	CL	(2)	
-  Snowmass	(3)	

More	suscepRble	
-  Brawl	CL	Plus	(7)	
-  SY	Monument	(8)	
-  Sunshine	(8)	
-  WB-Grainfield	(8)	
-  Thunder	CL	(9)	
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CO12D2011	Hard	White	Winter	Wheat	

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

•  SelecRon	and	tesRng	history	
-  Cross	made	in	2011,	doubled	haploid	made	2012	(HPI-ManhaEan	KS)	
-  Yuma	AZ	seed	increase	and	line	selecRon	2013	
-  Advanced	Yield	Nursery	2014	
-  CSU	Elite	Trial	2015-2017	
-  UVPT,	IVPT	2016-2017	
-  Regional	cooperaRve	breeder	trial	(SRPN)	2017	

•  Seed	increase,	purificaRon,	release	
-  Breeder	seed	purificaRon	(Yuma	AZ	2016)	
-  FoundaRon	seed	increase	(Fort	Collins	2017)	
-  Release	approved	July	2017	









CO12D2011	Hard	White	Winter	Wheat	

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

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

with	significantly	lower	polyphenol	oxidase	concentraRon.		
-  Very	high	test	weight,	good	pre-harvest	sprouRng	tolerance,	and	

good	straw	strength.		
-  Good	resistance	to	stripe	rust,	similar	to	Antero,	and	

significantly	beEer	than	Snowmass	and	Sunshine.		

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

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



CO14A065	Hard	Red	Winter	Wheat	(CoAxium)	

•  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	

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

•  Seed	increase	and	purificaRon	
-  Breeder	seed	purificaRon	(Yuma	AZ	2016)	
-  FoundaRon	seed	increase	(Fort	Collins,	Yuma	AZ	2017)	
-  Release	approved	July	2017	







CO14A065	Hard	Red	Winter	Wheat	

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

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

Axigen	herbicide	tolerance	trait	
CoAxium	Wheat	ProducFon	System	
Aggressor	herbicide	(Albaugh	LLC)	
	

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

-  Good	quality	characterisRcs,	good	straw	strength.			

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

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



PotenRal	Future	Wheat	Variety	Releases	

•  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	
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