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Tailoring Crop Models to Identify Yield Increasing Traits for Figure 1. Observed (green circles) and
. . simulated (box plots) grain yields for wheat
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actual benefits may not be realized for decades, during which time the climate (open circles) of simulations based on a
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What solutions have been identified? Treatment

Improved physiological traits, particularly increased radiation use efficiency
(RUE), can be scaled to most irrigated and high-rainfall regions (Figure 3)
and have the potential to increase current global wheat yield by over 30%.
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A multi-model ensemble of wheat crop models that incorporated measured yield-

enhancing traits efficiently reproduced the observed yield and biomass in different foure s A ol
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environments. Extrapolating the observations with crop simulation models to the global wheat yield (green areas) and
level shows that improved traits can increase current global wheat yield by over 30% in high- the 34 representative irrigated
yielding environments, providing a yardstick for yield gap analysis and breeding adaptation or T“g*?"ail":‘?‘” "(’C"":‘(’j"i ‘;SGd
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strategies. The extrapolation involves certain assumptions, such as no significant trade-off with
below ground biomass and that adaptation of reproductive growth to each environment is

achieved simultaneously with RUE.
2,000 -

Average regionsl wheat output (kgha)

1,800 - . Figure 3. Observed yields for wheat cultivar Bacanora and
1,600 | [GVA 3008 Bacanora | the double haploid (DH) line in Chile (VA), Argentina (BA),
VA 2008 Bacanora and Mexico (CO) and simulated yields (<) of multi-model
1.400 4 VA 2012 Bacanora .
’ GVA 2013 Bacanora ensemble medians of 26 wheat crop models for 34
©VA 2014 Bacanora
-;1-200 1 B4 2009 Bacanora representative high-rainfall or irrigated locations with (#)
21,000 - Recavdassiiol and without (<) modified cultivar traits vs. cumulative
2 # €0 2015 Bacanora incoming solar radiation. While some variation was
> 800 4CO 2016 Bacanora . i i i
VA 2008 OH observed in yield among locations, simulated yields
600 - » VA 2009 DH . . . .
VA 2010 DH considering new cultivar traits were able to reproduce
400 ) e the observations made in the different environments,
200 1 o Sim. yleld highlighting the importance of traits such as RUE for
» Sim. yield wi traits . . .
0 higher yield potential.

L] 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500
Ci lative seasonal i ing solar radiation (MJ m-2)

IWYP115: S. Asseng, Technology University Munich (lead); C. Fraisse & M.D. Babar, University of Florida; P. Martre, INRAE, Montpellier; F. Ewert & H. Webber, Leibniz-

Zentrum fiir Agrarlandschaftsforschung; M. Reynolds, CIMMYT; H. Brown, Plant and Food Research, NZ.


https://iwyp.org/funded-projects/

