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Potassium (K) nutrition and plant water balance

* optimal K supply alleviates water stress of arable crops
* maize vyields are reduced by 1 t ha* for every 100 mm reduction of

spring precipitation at low soil K
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@ Potassium (K) nutrition and plant water balance

Climate suitability for agriculture:

e annual temperature T, heat waves T,
summer precipitation \l/ Source: MeteoSwiss

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

* irrigation demands for maize may

increase by up to 40% Holzkamper et al. 2020

v

Revisiting K fertilization recommendations?

b)
Average water deficit

o 0.43 (too dry)

- -0.59 (too wet)

Holzkamper et al. 2020
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U Kfertilization recommendations in Switzerland

Acker- und Futterbau

1 . S O | | K test | N g AAE10-K Tongehalt der Feinerde (%)
mgKkg <10 10-19,9 20-29,9 30-39,9 =40
0-199 15 15 14 14 12

exchangeable K

20-39.9 il 14 14 1.4 12
40-59.9 14 14 13 12 1,0
60-79,9 14 1,2 12 12 1,0
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M e h | | C h 3 140-1509 1,0 10 1,0 1,0 0,8
_ 1601799 | 10 | 10 10 08 08
1801999 10 | 10 08 08 06
B d C | ) 2002199 |10 08 08 08 06
AA-EDTA, AA, AL
Bray

220-239,9 0,8 0,8 0,8 0,6 06
H,0

240-259,9 08 0,8 0,6 0,6 04
260-279,9 0,8 0,6 0,6 0,6 04

sty 280-2999 06 0,6 06 o4 [NESN
1 ‘ V ﬂ 300-3199 0,6 0,6 04 o4 [GEW
S

.- 'y =yt =
.
A
. AN
(&M 320-3399 06 0,4 0,4 --

340-3599 o4 o4 [OON OO 00T

s
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H,0-CO, o _ s00-a199 (001 (007 (1600 (100 (607
missing for Switzerland =0 00 00 00 00 00

Madaras and Koubova 2015
Zebec et al. 2017
Fontana et al. 2022 Principles of crop fertilization in Switzerland (PRIF) 2017: www.prif.ch

3. Soil fertility classification
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@ Objectives

1. modelvyield 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
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0 STYCS IOng‘term fert”lzer eXperlmentS www.langzeit-feldversuche.ch -> STYCS

Hirte et al. 2021

ELLIGHAUSEN

o
ALTWI‘
OENSINGEN RECKENHOLZ
® GRABS
[ ]

91 site-years
2184 data entries

* 6 sites

* 4 replicates
e 6 K fertilization levels
(0-167%)
CADENAZZO
®
* yields, available nutrients
e soil and climate variables

v
=}
]
o
v
()
t
=]
<

Crop response to soil K | LTE Conference Rothamsted 2023
Juliane Hirte



http://www.langzeit-feldversuche.ch/

U Pedoclimatic conditions
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U Pedoclimatic conditions

PC2 (32.3% explained variation)

25 0.0 2.5 5.0
PC1 (44.1% explained variation)

Site
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K Fertlization [%]

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

Asymptote Rate Environment
[%] [(mg kg™")] [mg kg™']
Fertilization —
Ca-AAE10 —— —— =
Mg-AAE10 o
Clay content —0— —@— —o—

Soil pH —e— —e—
Temperature -o-
Precipitation |

40 5 0 5 -001 000 001 0.2 20 0 20
Coefficient
p-value Correlation-adjusted t-score
g 0 5 10 15 20

0l3avy
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U Critical soil test K

Wheat
Barley
Maize

Potato

e for zero K fertilization

* at 95% maximum vyield

e soil test K below which

fertilization is recommended
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@ Changing critical soil K with changing covariates
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@ Review Swiss fertilization guidelines

ﬁ::Er-‘:TI;Futterhau Clay content A::;:T:Futterhau Clay content
mg K/kg <10 10-19,9 20-299 30-399 =40 mg K/kg <10 10-19,9 20-299 30-399 =40
0-19,9 15 1,5 1.4 14 1,2 0-19,9 15 15 14 1.4 12
20-39,9 1,5 14 14 1.4 1,2 20-39,9 1,5 14 14 1.4 1,2

80-99,9 1,2 1,2 1.2 1.0 1,0 80-99,9 1,2 1,2 1.2 1.0 1,0

< >
40-59,9 1.4 1.4 13 1,2 1,0 Wheat 40-59,9 1.4 1.4 13 1,2 1,0
60-79,9 1.4 1.2 1,2 1.2 1.0 60-79,9 1.4 1.2 1,2 1.2 1.0

100-119,9 1,2 1.2 1,0 1,0 1,0 \ _ 100-119,9 1,2 12 1,0 1,0 1,0
120-139,9 1,2 1,0 1,0 1,0 0,8 Maize 120-139,9 1,2 1,0 1,0 1,0 0,8
140-159,9 1,0 1,0 1,0 1,0 0,8 140-159,9 1,0 1,0 1,0 1,0 0,8
160-179,9 1,0 1,0 1,0 0,8 0,8 160-179,9 1,0 1,0 1,0 0,8 0,8
180-19989 1,0 1,0 0,8 0,8 0,6 Potato / 180-19989 1,0 1,0 0,8 0,8 0,6
200-2199 1,0 0,8 0,8 0,8 0,6 200-2199 1,0 0,8 0,8 0,8 0,6
220-2399 0,8 0,8 0,8 0,6 0,6 220-2399 0,8 0,8 0,8 0,6 0,6
240-2539 0,8 0,8 0,6 0,6 0,4 240-2539 0,8 0,8 0,6 0,6 0,4
o 260-279,9 0,8 0,6 0,6 0,6 0,4 260-279,9 0,8 0,6 0,6 0,6 0,4
S 2802099 06 06 06 o4 [JOEN 280299 06 06 06 04 [JO0N
g 300-3139 06 0,6 0,4 0,4 00 300-3139 06 0,6 0,4 0,4 00
<
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@ Coming back to be the objectives

1. modelyield response to soil test K for arable crops in Switzerland
-> crop-specific models?

2. evaluate importance of pedoclimatic covariates for yield response models
-> investigate clay mineralogy and CEC on the 6 sites and / or role of texture as
covariate for fertilization recommendations

3. derive critical soil test K values for fertilization recommendations
-> do critical values at zero fertilization reflect agricultural practice?

4. review Swiss fertilization guidelines with respect to changing climatic conditions
-> adjustments for summer crops might become necessary in future
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Thank you for your attention

Juliane Hirte

juliane.hirte@agroscope.admin.ch
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U Pedoclimatic conditions

ALT CAD ELL GRA OEN REC
150
L ) °
R 3 ™ waye 4
501 -
0_
150' & o .}.‘f' ® e
X 1004 gpR® ° & A W
= HUA .
2 0-
2 150
& g > &t e
Fiooj P ¥ BE.,| &
50 -
0_
150- - g. ‘.
1001 &% & . Uy R e
501 g & i e
0- T T T T T T T T T T T T T T T T T T T T T T T
100 200 3000 100 200 3000 100 200 3000 100 200 3000 100 200 3000 100 200 300

Clay content [%]

10

Soil test K [mg kg™ ]

20

30

40

azleN Aojreg Tesaym

ojelod

18



