rlogging drives canola biomass
tilizer-mediated Mn uptake
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Soil horizons

Waterlogging a global issues on
specific soil

Heavy rainfall 1 — waterlogging

Textural contrast + subsoil permeability | — waterlogging

Common in VIC, SA and WA

Canola expansion T — more vulnerable

Waterlogging — 20% - 70% yield |

Texture contrast soil (sandy topsoil
on clayey subsoils) Cressy, TAS

Image: H. Zhao (2025)



Waterlogging effects on soil Eh, metal mobilisation and
hitrogen dynamics
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Chemical vs organic fertilizer

« Chemical N fertilizers (ammonium nitrate, urea) - NO3;™—N 1
« Organic fertilizers limit short-term NO3;™—N

- Organic amendments/fertilizers — NH,"—N or organic forms

Image: National Plant Supplies (Australia), Premium NPK Fertiliser



Experiment design
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Chemical fertilizer created higher pre-WL NO3;—N than organic
fertilizer/amendments

Dynatron Nizza
iznn ,.E?_DID
g g
gz 150 gz 150
g 100 E 100
& & _
8 50 I £ s0 *NO;~ only ~1-5% of total N.
=
0 . —_—z e
Chemical Fish Bone  Manure Biochar Chemical Fish Bone Manure Biochar .
f *Only Base increased shoot N by 38-67% (D)

e

a —

:; 0.15 % 0.15

> 2 and 79-154% (N) under WL.
% 0.10 % 0.10

= =

N

= =

D 000 D .00

Chemical Fish Bone  Manure Biochar Chemical Fish Bone Manure Biochar

[ Before [ Control [ Waterlogging

Compact letter displays reflect Tukey's HSD/Welch's t-tests rankings lowercase = before waterlogging/control,
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Chemical fertilizer produced higher biomass than organic
fertilizer/amendments
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Chemical fertilizer enhanced pre-WL soil NO;™—N drives shoot N and
biomass under waterlogging.

Shoot N
accumulation
(post-WL)

N°=0.80%**

g Soil Noj (pre-WL)

n2=0_46** BiomaSS
(post-WL)

*Model explained ~80% of soil NO;™—N
*18-24% of plant trait variance

*Fertilizer — biomass (n* = 0.46)

*Key driver: pre-WL soil NO;™—N



Soil-Plant decoupling of Mn under waterlogging
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‘Chemical fertilization — pre-WL NO3;™-N — shoot N

Conclusion

uptake 1t and biomass 1
«Chemical fertilization — Mn uptake 1

-Management implications: Before waterlogging NO3;™—N

— canola resilience under prolonged waterlogging.
*Mn risk

Limitation: 1. Short-term pot experiment 2. Lack of long-
term assessment

Image: H. Zhao (2025)
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