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Wheat provides 20% of our daily calories - 1t 1s also a source of
protein, dietary fibre, mineral micronutrients, B vitamins and
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WISH-ROOTS: Wheat Roots in Soil Health

Identification of wheat root traits that improve soil structure
and optimlize nitrogen cycling.
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Concept: making soil health a breeding target

Wheat crop systems
Future food security | | Global economy

DECENT WORK AND
ECONOMIC GROWTH

Y
=

{

| WYSH  susTaiNaBLE
B o= : . \ ‘/ - DEVELOPMENT

roo S G<:ALS

Y

(.
L‘
‘(‘r

\? AL N

) own

Soil health
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https://sdgs.un.org/goals
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Objective E ’
To enhance the potential beneficial effects of wheat %,
cultivation on soil health through the identification
of root traits:

« s0il structure
* optimize nitrogen cycling

Aims
1) identify key traits associated with functionality

of microbial and fungal guilds in
the rhizosphere and root system architectural traits

2) find the genes, genomic regions or metabolic ,
pathways in wheat that can benefit soil health |

3) develop genetic tools for breeding to introduce
these beneficial traits in commercial cultivars.
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The WISH-ROOTS will explore two germplasms resources for root traits

A.E. Watkins bread wheat Tetraploid global collection
landrace collection

https://www.seedstor.ac.uk/

https://designingfuturewheat.or

g.uk/

Grain Genes
GrainGenes Global Durum Genomic Resources
A Database for Triticeae and Avena Svevo Genome proj ect
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https://wheat.pw.usda.gov/GG
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Germplasm Resources Unit, JIC
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Why do we need to
optimize nitrogen
cycling?

Globally, half of the N-
fertilizer applied to crops is
lost to the environment
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Several wheat landraces exhibit biological nitrification inhibition
- (BNI) capacity
High BNI capacity
Landrace wheat
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Genetic loci for BNI capacity in wheat

2A 3A 3B 7A

|
Low BNI High BNI ;
o = [} BS00022777 () BS00032524 () BS00022961 &

8 M) BS00026702
| | Bs00022331 T .5 BS00022386
0 EN |-|— BS00110283
| | - Bsooo41121 2 I8
aragon atkins e i
|-|— Bsooos9esaS W&
2 5 2 15
g g s
andrace - e 3 E- |
[—[— BS00074617 % § H— Bsoooestzz £ 3
o s 13 5
S s |2 |-— BS00022403 ~
||— BS00070014. a = H— BS00074731
g |z
S I8
[ a ] s 0% |-t Bsooozss21
m .
g =
5
2 g
| 1 Bsooossses & =
| 020322 |-{— Bsooosass0
o 8 |- BS00068948 LI e
i
b
3 .9 00071597 | - BS00022235
H H H H H . g It =~ BSoo03s00e
uantitative trait 10Cl mappin s £ 2
. 1 BSo0008805—g —Z= BS00033578
g 5 = -
g 8 [~ BS00005380
] ] ] ] s — BS00022301 g‘ ;
- b - » |{— BS00022959
5 || Bsooos28s59
8 4 H— Bsoooz2257 & I —CC022%2 9 Oj— BS00071183 |-— Bso0065822
> - Bsoooeseeo
' > "I BS00022895
e o —t [ 20221 5 | [ BS00031028
| | Bsoooz3214 < B 2
|— BS00027847 ot B 3 N
- i
| [ o557 —{— Bso002298 1 '+ §
£ 3
|| Bsoo074926 |1 Bsooo22169—5 —8
g 3
Q O, @
2 s 2
- ~ ) . L L BS00024921
A = A
: FY‘ ‘-'\%f\f{ f‘\ -1 Bsooosssta
N AR
1 | | Bsoo022995 | | Bsoooss712
Bk =~ BS00073063
o | |J— Bsooosases — BS00023022
g J
{ | |- Bsooo7sg02
=~ Bs00022811
' ' '
Recombinant inbred lines (RIL) [b] of bread wheat: =
individual tain diff t £ t] f th f h
-

parental line

R A W Global Symposium on Soils for Nutrition | 26-29 July 2022 @

[b] Wingen et al. 2017 Genetics 205(4):1657-1676 GLOBAL SOIL



Root traits to support
soil structure?
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Traits related to root architecture can improve soil structure

Durum wheat: major locus for Root System
Architecture (RSA) on chromosome 6A

== - .
-IRSA QTLs for root system architecture in
= .
tetraploid wheat

- root growth angle , ,
[ - total root length Maccaferri M. et al. 2016 Journal of experimental botany,
| - total root surface 67(4): 1161-1178
—
- -a\{erage I'OOtt Ie?fgth Kirschner GK. et al. 2021 Proceedings of the National
- :B;:m:g ::ggt f;ng?:(f:]e Academy of Sciences 118.35
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- primary root volume _
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@ wishroots-gjpsoil.net
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News

Subscribe to our Newsletters

& https://www.wishroots-ejpsoil.net/

y @wish_roots
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