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What 1s synthetic wheat?

Types of wheat:
« Durum (Noodle) wheat = tetraploid wheat
Genome - AABB
. = hexaploid wheat
Genome —
« Synthetic wheat
(AABB) x DD (Aegilops tauschii)

- Introduce phenotypic variation

not found in local varieties

Bread wheat vs. Ae. tauschii



Overview

Definition of synthetic wheat

Results to date

Future research



Field Studies

400 CIMMYT synthetics to choose from

Back-cross derived families were created
(Synthetic 166, 194, 274, 303, 356,370) = 12 populations
X (f Goodstreak’ ‘Hatcher ) (Baen21ger 2004, Haley 2008) -

Irrlgated VS. ram-fed tr1als in CO and NE



Root Column Study

6 synthetics and 4
cultivars; Hatcher,
Goodstreak, ‘Ripper’,
and ‘BYId’ (Haley, 2007 & 2011)

6 replicated split-plots

- Well-watered treatment —
Saturated daily

- Drought treatment —
Withheld water after 10 days

- Treatment duration — 3 weeks Vel ) =




Measurements

Leaf growth rate

Relative water content

Water-loss (Tube weight) =

Root & shoot biomass @ °
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WinRhizo

Misc Data Image Display Regions Analysis Developmental Color Batch Calibration Window Help

s
2 B

Global Data

RgnArea 110823.551 mi
RonWidth 277.294 mm
RonHeight 399.661 mm
Len15167.581 mm

SA 17860.762 mm2
PA 5685.257 mm2

ol 1673.685 mma3
AvgD 3.748 mm/10
MNTips 2793

MForks 7434

NCross 1420
MModules 0

Individual Data
NObj 732
Background
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% reduction of RWC
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Production of Root Biomass
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Difference in Root Length

Irrigated Stressed
Treatment Treatment

Diameter
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Osmotic Adjustment
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Osmotic Adjustment
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Future study

In-field testing of selected lines for yield

Select single plants from BC, population for
genotyping-by-sequencing

Identify synthetic genome regions
contributing to yield and drought tolerance
improvement




Conclusions

Certain synthetic lines may improve
overall yield and productivity under
drought

Capacity of roots to capture soil moisture
1s critical for productivity under drought

Molecular research is needed for
efficient introgression of synthetic traits
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Yield improvement!

Selected three synthetic populations for
advancement - SYN194, SYN274, SYN356

amily / VB YI€1 | o/ of Hatcher
Genotype (kg/ha)

H/SYN 194-454 5064.7

H/SYN274-1153 | 50512 | 103
H/SYN 274-1154 | 4977.2

Yield trials

- Based on yield over 8 environments in 2010-2011



Response to drought

Relative Water Content and biomass traits
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Response to drought

Relative Water Content and physiology traits

Irrigated : : D
: @ Byrd
A GS
¥ Hach
% Ripper
* SYN166
4 SYN194
P SYN2T4
| ™ SYN303
B SYN356
@ SYN3TO

= —
o ®
o £
ﬁ —
=l
L] ]
- :
E &
e s
o =%
(=R
2 :
o L

Component 1 (44 %) Component 1 (43.8%)




	Exploitation of synthetic wheat �for improvement of drought tolerance
	Overview
	What is synthetic wheat?
	Overview
	Field Studies
	Root Column Study
	Measurements
	WinRhizo
	Overview
	Classifying Drought Response
	Production of Root Biomass
	Difference in Root Length
	Stomatal Traits 
	Osmotic Adjustment
	Osmotic Adjustment
	Overview
	Future study
	Conclusions
	Thank you!
	Yield improvement!
	Response to drought
	Response to drought

