0
Identification of genetic markers for water-use-

Warwick . . .
HRI efficiency (WUE) in horticultural crops "
2004-2009
Brassica
G tic analysis Agronomy
ene naly Breedin Gordon Hanks (Kirton)
Graham King (RR) ng Simon Groves (ADAS)
Graham Teakle Dave Pink Howard Hilton
Guy Barker
James Lynn

Water Use/PI

Andrew Thompson
a.j.thompson@warwick.ac.uk

Arabidopsis QTL
Jean-Charles Deswarte
James Lynn
Phil White (SCRI)

Stable isotope

analysis
Graham Farquhar
(ANU, Canberra)

Nutrient use
Martin Broadley (Nott)
Phil White (SCRI)




Why breed for water use efficiency (WUE)?
Globally crop yields have increased progressively, one of the key reasons
IS the increase in the area of irrigated land.

This cannot continue:
- water iIs being used unsustainably

- competition for water is increasing

In the future crop production will need to be sustained not by using more
water but by increasing the productivity of water

WUE = yield/water input



Approaches

|dentification of QTL in B. oleracea Ax G and N x G DH
populations

Phenotyping of A x G substitution lines
Association mapping in B. oleracea diversity sets

Parallel studies in Arabidopsis, then comparative
analysis



Traits

WUE = crop yield/water input
= biomass/transpiration
= CO, assimilation/stomatal conductance

Biomass response to irrigation

o13C (positive correlation with leaf water-use efficiency)
0180 (negative correlation with transpiration)

IRGA

Photosynthetic capacity (leaf thickness and SPAD)



1. ldentification of QTL in B. oleracea A x G populations

/

Spanish tunnels - Kirton



QTL for WUE traits in A x G DH population
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Conclusions from B.oleracea Linkage Group 7
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W-HRI foundation sets grown at Kirton (110 lines), two transplantings, 2 irrigation treatments
Data collected for:

» Biomass response to irrigation

> 3513C

> 35180

» Indicators of photosynthetic capacity (leaf thickness and SPAD)
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WUE and biomass in 110 lines of B. oleracea foundation

diversity set

Yield response of diversity set (110 lines)
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Regions for marker development for association analysis
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35 new markers being genotyped in the diversity set in these regions (Carol Ryder)



4. Parallel studies in Arabidopsis/comparative analysis

(Jean-Charles Deswarte/New Defra)

 QTL maps in Col-gll x Kas-1 (Somerville) and Nok-3 x Ga-0 (Bancroft)
» Association mapping in Nordborg 96
» Construction of NILs and fine mapping
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