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Phenomics of maize roots
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Root anatomical traits were analyzed in
316 maize lines, revealing significant
differences between tropical/subtropical
and temperate lines.

GWAS identified 3,511 candidate genes
for RSA.

FUT5 gene function was validated using
EMS mutation, showing associations of
different haplotypes with primary root
traits.

Machine learning models were
developed using root slice traits,
achieving high accuracy in predicting
maize RSA.



Ide@ﬁfication of root phenotypes in maize seedlings
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Figure 1. A flow diagram of the root architecture of maize was revealed by combining high-throughput
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Figure 2. Root morphology and cross-sectional phenotype analysis of different maize inbred lines
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Correlaticﬂl%@nalyms between root traits and plant architecture-related traits

(A) Pearson correlation among R-traits,

, and plant architecture-related traits
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Figure 3. The relevance of the RSA and plant architecture-related traits
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&thetic basis of root architecture in maize
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Figure 4. GWAS identification of candidate genes for variation in W-traits, R-traits, and S-traits in maize
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Figure 5. Effects of the FUT5 gene on maize RSA
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Function erification of the candidate root architecture gene FUT5
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Figure 7. Selection of FUT5 natural variations during the spread of maize from tropical to temperate regions



Machine leé
il

hing-based predictive models for root architecture using cross-section traits

R=0.67, p=0.0012 s sl R=073,p= 404 e . Project Area
25 ° §
@ 6
3
o
[0} D 3
[} =] w,
=] © 04
s > °
S 20 c 10 25 50.
c = The absolute value of predicted
=] © (D) data minus Area/Area (%)
Q 2
8 Hios RootVolume_PR
= o 3 10
o s 2
[
=
¢ 4 2 =
0.2
0
10 15 20 25 30 35 02 03 04 05 10 25 50
Project area of total roots Root volume of primary roots Jhe ab§°'me Vel predowed
(E) (F) data minus Volume/Volume (%)
Trait61 - —
Taitos Project Area o™ RootVolume_PR
0.34
—Trait83
Q Traitgs @ /T raes
[ [S]
E |== § | =
] ~_Traitg1 + 02 ——Trait9s
o 02|\ S ks
o Trait66~)\—Traits7 =% ST Traite1
E Trait —Trait76 £ Tral76-2) _ Traita
= Trauzo/ _Traitg9 i Trait108’ / < Traito4
o Trait2s’ //Traq_fgn o Traitgs ! il
=1 T.’f('ﬂ‘& s \Trall70 3 o / 1 T Traita1
. 4 - rai
B ol i 'rramT Do 3 o1 Taito7 | \
(T8 'S namoeTranes
0.0 0.0
Feature Feature
L Project Area -l' os] RootVolume_PR T
T T L T 04 i a5 & 1
© 04
3 o %3
g Y =
@ g
m 0.21
0.21
0.14
0.0 004
5 10 15 20 25 30 35 5 10 15 20 25 30 35

Selected feature

Selected feature

Figure 8. Prediction of R-traits using S-traits




Summary

O Integrative phenomics, GWAS, and machine learning elucidate the genetic
basis of temperate zone adaptation of maize roots
O The natural variation of FUT5 Is a key target for the adaptive evolution of roots

OO Machine learning model provides theoretical support for root phenotype

prediction and molecular design breeding

Weijun Guo, Fanhua Wang, Jianyue Lv, Jia Yu, Yue Wu, Hada Wuriyanghan, Liang Le, Li Pu. 2025. Phenotyping,
Genome-wide Dissection, and Prediction of Maize Root Architecture for Temperate Adaptability. iMeta 4: e70015.
https://doi.org/10.1002/imt2.70015
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