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@ Potassium (K) nutrition and plant water balance

K nutrition plays a key role in:
* rubisco biosynthesis and activity, chloroplast stability, photosynthetic
assimilation, stomata-opening, turgor control sardans and Penulaes 2021

* root elongation and growth of first order lateral roots and root hairs
Sustr et al. 2019
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optimal K supply alleviates water stress of arable crops
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@ Potassium (K) nutrition and plant water balance

Maize vield response to spring precipitation depending on soil K in the Swiss LTE “Demo”
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Climate suitability for agriculture:

e annual temperature T, heat waves T,
summer precipitation \J, source: Meteoswiss

e summer crops increasingly suffer from
water shortage Henne et al. 2018

* irrigation demands for maize may

increase by up to 40% Holzkimper et al. 2020
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Revisiting K fertilization recommendations?

@ Potassium (K) nutrition and plant water balance

b)
Average water deficit

o 0.43 (too dry)

— -0.59 (too wet)  /.a2lge™ N b \/ﬁ?

Holzkamper et al., AGWAT, 2020
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https://doi.org/10.1016/j.agwat.2020.106202

U K fertilization recommendations in Switzerland

Acker- und Futterbau
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http://www.prif.ch/

@ Obijectives

1. modelyield response to soil test K for arable crops in Switzerland
2. evaluate importance of pedoclimatic covariates for yield response models
3. derive critical soil test K values for fertilization recommendations

4. review Swiss fertilization guidelines with respect to changing climatic conditions

(]
o
o
3
(%]
o
S
o

<

Crop response to soil K| COMIFER réunion GT P K 2024
Juliane Hirte




AAE10

U Long-term fertilizer experiments
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U Pedoclimatic conditions
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U Pedoclimatic conditions

PC2 (32.3% explained variation)
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K Fertlization [%]

@ Yields and soil K
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@ Yield response to soil K— Mitscherlich
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@ Importance of pedoclimatic covariates

Asymptote Rate Environment
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U Critical soil K for fertilization recommendations
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@ Changing critical soil K with changing covariates
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@ Review Swiss fertilization guidelines

Acker- und Futterbau Acker- und Futterbau
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U Outlook — Water supply scenarios and potassium nutrition
In maize

water stress experiment 2023 / 2024
* 2 controls -> 280 mm (ambient)
e irrigation -> 360 mm (+ 80 mm)

* throughfall exclusion -> 200 mm (- 80 mm)

canopy temperature, stomatal conductance,

leaf area, biomass, soil moisture + temperature
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Thank you for your attention

Juliane Hirte

juliane.hirte@agroscope.admin.ch

Agroscope good food, healthy environment
www.agroscope.admin.ch

120111383831
[

(]
o
o
3
(%]
o
S
o

<




o
o
o
3
(%]
o
S
o

<

Yield response to soil K
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