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Small Grains
Regional Trials

2014. 13 locations
Phil Mayo, Diane Prato-
Mayo and Sam Fraser

Comparison of public and
private varieties
performance in

Irrigated
Rain Fed

Agronomy Progress Report 318
(2014)
http://smallgrains.ucdavis.edu/
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Small Grains website

UCDAVIS

PLANT SCIENCES

http://smallgrains.ucdavis.edu/ Agronomy Progress Report 318

Cultivar performance

13 locations

Disease resistance notes

Stripe rust
Leaf rust
Septoria
BYDV

Quality evaluations (CWC)

Bread quality
Pasta quality

2014 results available
— 46 Tables organized by crop & location

Small Grains

University of California

sE,.r“r“a*y of yield performances (2012-2014)

VWheat & friticale (Sscramento, San Joaguin, Imperial Valley, & rainfed)

Durum wheat i Sscramento, San Joaguin, & Imperial Valley)

Barley iSscramento and San Joaguin Valley, & rainfed)

Agronomy Progress Reports (all crops, all locations

s 2014 (Mo, 318) (for a complete PDF click here)
2013 (No. 316) (for a complete PDF click here)
2012 (No. 314) (for a complete PDF click here)

2011 (No. 304) 2006 (No. 293) 2001 (No. 276)
2010 (No. 303) 2005 (No. 290) 2000 (No. 272)
2009 (No. 301} 2004 (No. 288) 1999 (No. 263)
2008 (No. 296) 2003 (No. 286) 1998 (No. 262)
2007 (No. 295) 2002 (No. 279)




The wheat breeding program

e Common wheat

» Increase yield (1,182 Ib/ac since1995)
 |dentify and deploy new sources of stripe

and STB resistance

» Improve drought tolerance

e Durum wheat

Increase yield: 450 Ib/ac since1995
Reduce cadmium content in the grain
Increase yellow pigment

Increase gluten strength (W)

Increase percent of resistant starch
Improve durum wheat salt tolerance

Common wheat yields 1995-2013 (66 Ib/ac per year)

1995 2000 2005 2010

Durum yields 1995-2013 (25 Ib/ac per year)

6500 -

6000 4

5500 -

5000 . . .
1995 2000 2005 2010

UCD & industry varieties developed
In collaboration with UC cover
151,000 acres in 2014 (27% acreage,
Summit515, Blanca Grande515, New Dirkwin)



Association Mapping: population structure

A B C D

STRUCTURE Q matrix
Q4 Q5 Q6 Q7

Genotypic similarities
(identity by state, IBS)

Ward cluster (W)

Color Key

B

1.00.8 0.5

Pst response
IT

E

Origin
SEV

Africa
America

Europe
Asia




Association Mapping: linking genotype and phenotype

Using 9000 molecular markers we
identified 7 subpopulations
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Association Mapping: linking genotype and resistance phenotype
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10 major novel resistance genes (and 87 minor resistance genes)



New source of resistance to stem rust Ug99

P1272557xDV92 2A™ML

P1272557xG3116 2A™ML

] gwm312

wmc453
I/
246 7
Pl 272557xDV92 2AmL X
- A O =
HX077369
wm448 0.20 — 7
48 g = BJ305745 CK210684
17— gwm356 b ’0’5‘1' gwm312 / 038 —
gwm249 [, SRS =
' FD527726 ------- FD527726
185 — M 111 === 1
\_ .
:' Sr21 e Sr21
BE406908 ! ‘ —\
g EX594406
184 —— ] O26k
;
1
BF473744 | 011 —— \
! 1.72 — — W
91 — .' 002 =1\ \ g3233471
21 wmc407 |
. 7__ gwm312 ' fres EG377826
2.4 Sr21 CJ566493
- el CJ653447 HX186716
267 — L A
(b) N, 0.85—
BG313738
(@)
= CJ653447

(©

Theoretical and Applied Genetics 2014 In press




Molecular markers for drought tolerance e ———
1BS (wheat) i Gli-B1/Glu-B3

T
: 1RSWPD No Sec-1 Gli-B1/Glu-B3

Davis 2012-2013 Yield

8500

7500
T 6500 The distal 1RS segment is associated with
< ss00 : significant increases in yield both under
£ as00 ! normal and limited irrigation (~2000 Ib/ac).
3500 (consistent in 5 year experiments, isogenic lines)
= Distal 1RS Distal wheat Distal 1RS Distal wheat
Normal irrigation Low irrigation
Davis 2012-2013 CID The distal 1RS segment is associated with
Distal 1RS Distal wheat Distal 1RS Distal wheat Slgnlflcant |mpr0V9mentS |n Canopy water
Normal irrigation Low irrigation status and stomatal conductance.
-23 - O
28 .. o The plants with the distal 1RS
o o segment are accessing more water!
S 25
-25.5 I . : = ;
-26
-26.5

W 1RS m1RSWP 1RSWPD 1RSWD

Theoretical and Applied Genetics 2014 In press



Engineering the starch biosynthetic pathway

A B
— = 2013: Knock out all Sbhell

* Found mutations in Sbellb genes

» Backcrossed 2 generations

i ; X. Zhang & B. Hazard
Sb ella e Combined the 4 mutations Crop Sci. 2012 521754
: Sbellb J. Plant Reg. 2014 8:334

Effect of sbella + sbellb quadruple mutant on amylose and RS
4

45
51-81 % increase in amylose - 7 to 9-fold increase in resistant starch
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Agenome Bgenome A+Bgenome Wildtype A genome B genome A+ Bgenome Wildtype

MUT: Davis 40% / Tulelake 54.4 % amylose MUT: Davis 2.9%/ Tulelake 3.7% RS



Low Cadmium Durum I\(Iiwolf

2013 Regional Durum Imperial

2013 Regionals Durum SJ N Fresno  ®Kern
10000

9000
8000
7000
6000
5000
4000
3000
2000

Ib/acre




New HWS Patwin 515 UC1745 promising HRS

Excellent breadmaking quality

: O Sacramento
Average Yield 2011-2013 (Ib/a) .
I ; O San Joaquin
7500 e — ® Imperial
5500 -
4500 -
3500 1
2500 N
& RO
Q‘b'

For the first time we are ahead of the rust!



Potential HRS releases: uc174s & uc1767

7000 +

6000 -1

5000 -1

4000 -

b/ac

~ 3000 -1

2000 +-1

1000 -1

2014 Yield Regional Trials

UC1745

UC1767

BLANCA SUMMIT 515 WB Joaquin
GRANDE 515

UC1745: UC1110/UC1037 + Glu-D1 + Gpc-B1 + 2NS
UC1767: UC1110/UC1037 + Glu-D1 + Gpc-B1

OSAC
0SJ
m IMP



Training the new breeders f&%&?ﬂ'&

10 PhD trained
6 more In progress!
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