GENOMIC PREDICTION 1. Rice Roots for Marginal Soils

Rice S- and L-typ_e lat_era.l_ roots c_optribute to phosphorus (P)
HIGHLIGHTS THE AUS AND d are. promising targets for selectve breeding. However
phenotyping tra_lts related to lateral roo_t branching has so fa_r
SUBTROPICAL JAPONI/CA vatiation across the rice gene poot remains (argely unknown.
CLADES AS RESERVOIRS
O F FAVO RAB L E LATE RAL 2. Scalable Root Phenotyping
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A total of 494 rice accessions (3-k rice genomes

Lukas Krusenbaum1 ! project) were grown both in hydroponics and
Matthias Wissuwa' rainfed upland fields in Madagascar. Root scans

were obtained and made publicly available. -

I Institute of Crop Science and

Resource Conservation, Our novel software tool estimates the geometry of individual roots
University of Bonn using A* search and automatically counts class-specific lateral
lkrusenl@uni-bonn.de roots, enabling scalable root phenotyping. (Bottom left panel)
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3. Root Trait Diversity

Branch point
B aus O indica @ subtrop O trop

. 40 60;
Root ti P | | 40
» 40+
é 301 - i i i 30 10
S L
S 20 1 ol il | | i
- i :=—_~ | H [ 207 | 20—
“10—~E8 B BERRIL 10 :I. BH H P ‘ N
0- ':F h = 0- |_I—|_ ] i | = . | | rlq—l 0 ||=|—i- _—I | —
1 2 3 10 12 14 16 18 20 40 60 80 4 6 8 10
LTD (primary) [roots/cm] STD (primary) [roots/cm] LTL (primary) [mm] STL (primary) [mm)]
- if_ i ' '
| . e Pearson correlation (r) Yy 5 v . T Gen0typIC I"OOt tl"alt
Vi S = w @ Vvariation was found in

LTD (crown) -
LTD (primary) -
STDonLT (crown) -
STDonLT (primary) -
LTL (crown) -

LTL (primary) -

all major clades.

<— Rice root traits are
heavily intercorrelated

_ -.- |
Il

LenTotal In the observed gene
RN - .
. STL {erown) | bank accession panel.
el arr e L | STL (primary) -
P SRR oRL - Selecting elite donors
R SR sTD rown) . [N for multiple root traits
<L RS is therefore difficult.
§tcgzszczsccecsecs  Wetherefore aimed to
cES"SEES <EZESESH : -
e o £ §zezsso3  identify such multi
S-type length (STL G o FSE T SECHZe S : .
YP gth (STL) g6 tgpe  FET9EES root trait donors in
o - .
\ 5 larger populations.
Crown root i
- 4. Donor Discovery
Primary root length (PRL - .
y g ( ) @ aus © indica © subtrop O trop We have establlshed

S-type density (STD)
L-type density (LTD)

genomic predictions of
root traits for a total of
2,076 additional gene
bank accessions.

Primary root

STD (primary)

The subtrop. japonica
and aus clades provide
promising donors for
rare trait combinations
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Normalized predictions and measurements of root STL 0.51 0.29
traits across 2,455 rice gene bank accessions. Red [l : '
lines indicate a mean + sd cutoff (approximating the *  Accuracy estimates vary
best 2.5% of lines under a normal distribution). across clades.
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