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Motto O

"Vznik a zanik narodi ovlada tentyz zikon. Ztrata urodnosti
pudy zpisobuje jejich upadek, udrzeni urodnosti pudy je
zakladem pro jejich stabilitu, bohatstvi a moc."

(Justus Freiherr von Liebig, 1803-1873, némecky chemik)
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https://upload.wikimedia.org/wikipedia/commons/4
/4a/Liebig-emw.jpg

Obréazek upraven z Wikipedia.org (Clain, Olson-Rutz 2016)
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Zmény v globdlnim kontexu

Globalni zmény v souéasném zemedélstvi

Chemickeé pripravky
a kontaminace

Ztrata biodiverzi Zménaklimatu

Potravinaiska produkc

Intenzivni zemeédelstvi

Zdravi pudy

L___starovék | Soucasnost

Meena R.S., Lal R. (2018). Legumes and Sustainable Use of Soils. In: Meena R., Das A., Yadav G.S, Lal R. (eds)
Legumes for Soil Health and Sustainable @ Management. Springer, Singapore.  http.//doi-org-
443.webvpn.fimu.edu.cn/10.1007/978-981-13-0253-4 1
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Zmény hospodaieni v CR

Zmény v hospodareni na zemédélské puadé v poslednich 25-ti letech v CR

Osevni plochy 1990 | 2015 | DCeXUR)
Osevni plocha 32709632 457 465 75,1
Zrniny 1708 792|1 436 570 84,1
Luskoviny 56 623 33139 58,5
Brambory 109 664| 22681 20,7
Cukrovka technicka 118 813| 57612 48,5

Rostliny sklizené na zeleno | 1099 907| 458 266 41,7
Jednoleté picniny 594 526| 280 893 47,2
Viceleté picniny 505381 177 373 35,1

Zelenina 33697 9192 27,3

Orna puda neoseta a uhor 2931 35 091 1197,2

Zdroj: CSU 2017

Soucasné ménici se podminky prostredi
(klimaticka zména)

Mensik L. , Kunzova E.
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Pida

Plida — klicova slozka agro-ekosystému

www.eip-agri.eu

Pidni organické hmoté (SOM) byla
vénovana predchozi konference viz
Webinar Souc¢asné hospodareni na
zemédélské pudé v meénicich se
podminkach prostiredi - SOM
(pudni organicka hmota), 10.12.2020

Mensik L. , Kunzova E.

zikové prvky

Economic/Aesthetic
Quality

* Land value

¢ Aesthetic/Cultural value

Ecological Quality
Elemental cycling
* Oxidation of CH,

* Nitrification/Denitrification,
*» Use efficiency of input

Chemical Quality
* Charge properties
¢+ Buffering capacity
* Nutrient retention
+ Elemental transformation

Biological Quality
* Soil biodiversity

¢ Bioturbation

* Microbial biomass carbon
* Carbon turn over

Soil
Organic
Matter

Physical-Mechanical
Quality

* Surface area

* Structure/tilth

* Erodibility

+ Aggregate strength
* Crusting
* Compaction

Hydrologic Quality
« Infiltration rate

* Surface runoff

* Plant available water
capacity

Lal 2012
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Plda a Ziviny

Ziviny a rizikové prvky v rostlindch a padé
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Ziviny a riist rostlin

\ 4

Ziviny (rizikové prvky) potrebné pro rust rostlin
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utrients Required for Plant
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NON-MINERAL NUTRIENTS I PRIMARY MACRONUTRIENTS
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G H ) Available through soil, but usually N P K

not through fertilizers,
CARBON HYDROGEN OXYGEN NITROGEN  PHOSPHORUS POTASSIUM
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https://www.dekalbasgrowdeltapine.com/en-us/agronomy/corn-nutrition-101.html
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Stav ptdy a dostupnost Zivin ﬂ

Stav pudy (pH, CEC apod.) a dostupnost zivin
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(Clain, Olson-Rutz 2016)
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http.://corn.agronomy.wisc.edu/Management/images/L025_A.gif
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Prijem minerdlnich Zivin O

y ]

Faktory ovlivnujici prijem mineralnich zivin

- transport zivin pres plazmatickou membranu
- chemicke vilastnosti bunecne steny

- morfologie korenoveho systemu

- aktualni pozadavek rostliny

- lontova vymenna kapacita

- vlastnosti pady

- mykorrhiza
- adalsi

- Root growth function

- Root branching angles 77

- Root depth

Fang, Y., Yabusaki, S.B., Ahkami, A.H. et al. An I 2 D'l v"i _
efficient three-dimensional rhizosphere modeling architecture
capa_b/l/ty fo study_the effect of root _system _ initiel and boundary conditions e - gfﬁf-ﬂ? "f;;inm
architecture on soil water and reactive transport. Plant Z eNel i eoc ootk = vl

. . - Root and soil properties S &
Soil 441, 33-48 (2019) httpS//dOI Ol’g/1 0.1007/s11104- ~ Nutrient uptane pgrarneters T ReecH: IEnsport
019-04068-z
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Kontaminace pudy — rizikové prvky

Kontaminace pudy rizikovymi prvky - agroekologické dusledky
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— Srivastava V et al. (2017)
REDUCED CROP PRODUCTION Front. Environ. Sci. 5:64.

doi: 10.3389/fenvs.2017.00064
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Ziviny (rizikové prvky) a riist rostlin

Stav pudy (pH) a odbér RP zrnem (slamou)

Vliv pH CacCl, na odbér zinku slamou

Vliv pH CaCl, na odbér zinku zrnem
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Mensik L. , Kunzova E.

Kunzova, Mensik et al. 2017
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Kolobéhy Zivin O

Bilance (kolobéhy) zivin (prvki)

* Biogeochemické kolobéhy prvkua (uhlik, dusik, Ziviny), latek (voda)
a energie jsou zakladnimi atributy fungovani stabilnich
ekosystému (agro-ekosystém, lesni ekosystém apod.), protoze jsou
spjaty s klimatem, globalnim kolobéhem vody a zivin, i s produkci
biomasy (fotosyntéza).

* Spravné pochopeni kolobéht jednotlivych prvku je zasadni pro
porozuméni daného prostredi, ale hlavné pro optimalizaci
soucasnych hospodarskych postupli (obhospodarovani
zemeédeélské pudy) ve vztahu k oCekavané klimatické zméné (GKZ).

 Hlavnich funkci soucasného zemeédeélstvi musi byt zachovani
(ochrana) padni drodnosti s pravidelnym navracenim
odebranych Zivin (prvkl) v hlavnim a vedlejSim produktu,
dostatecnym prisunem kvalitnich organickych latek
a mineralnich Zivin do pudy.

Mensik L. , Kunzova E. Soucasné hospodareni na zemédélské pideé ... — Ziviny a rizikové prvky, 27.05.2021, Praha, CZ 13/20



Kolobéhy Zivin
Bilance (kolobéhy) zivin (prvkul) - rizné arovné

Mopsgen;. R, O CLOSING NUTRIENT CYCLES O
P : phozphorus 5 : sulphur

On the scale of the plot...

... Of the farm... ... Of the territory w

dejections
M, PEKS

4

\Ej/

M BEEKS

A zoil that s permanently
covered prevent the leaking of Multicrop-livestock systems can recycle
mLtriments the animals” defections to produce
The trees bring nutrients to the natural fertilisers
ground (leaves)
o Sclf-sufficiency, use of all productions, less chimical fertilisers and pollution

Cooperation between the farms of o
territory can limit extemal inputs

Camille Bile, Pénélope Laporte, Thomas Nesme. 2019. Closing nutrient cycles :
Definition. Dictionnaired'Agroecologie,https://dicoagroecologie.fr/en/encyclopedia/closing-nutrient-cycles/
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Kolobéhy Zivin

Obecny model kolobéhu prvkul v ekosystému

Establishment
& mortality

C,N,P pools
. in vegetation

Growth & turnover
of plant compartments

Autotrophic
respiration

Labile pool

Boue|eq Jalepy, +—  SIsAYIUAsOlOyd

Heterotrophic
respiration Surface &
soil moisture
& temperature
profiles

-

Mineral soil Mineral soil N & P
N.P pools

ﬁ turnover & loss

C,M,P pools Litter & SOM
decompaosition

saxn|y ABiaug

Litter & soil

Thum T, Caldararu S, Engel J, Kern M, Pallandt M, Schnur R, Yu L, Zaehle S. 2019. A new terrestrial biosphere model with
coupled carbon, nitrogen, and phosphorus cycles (QUINCY v1.0; revision 1772). Geoscientific Model Development
Discussions 2019: 1-38.
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Kolobéhy Zivin

Kolobeh N

Figure 1. Inputs, outputs and transformations of nitrogen in farming systems
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FLRC 2014

Leaching <

https://www.massey.ac.nz/~flrc/shortcourses/SNM_information.html

Mensik L. , Kunzova E. Soucasné hospodareni na zemédélské pideé ... — Ziviny a rizikové prvky, 27.05.2021, Praha, CZ 16/20



Kolobéhy Zivin

Kolobéeh P

Sources

Phosphdrus Cycle

" Runoff.&
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Residues

-" Adsorption"" 'Secondal
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Mineralization Dissolution
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Bruulsema 2017
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W residue
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2
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McGrath et al. 2014

Mensik L. , Kunzova E.
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Kolobéhy Zivin

Kolobéeh K

Potassium
Nutrient Cycle

T. Scott Murrel| - Robert L, Mikkelsen
Gavin Sulewski - Robert Norton

Michael L. Thompson  Fditors

0 0 4 :
8 D Improving
Solution K Interiaypran '
LEGEND O O izl kil Potassium
© Recommendations
for Agricultural
e Crops

Mikkelsen R.L., Roberts T.L. (2021) Inputs: Potassium Sources for Agricultural Systems. In: Murrell T.S., Mikkelsen R.L.,
Sulewski G., Norton R., Thompson M.L. (eds) Improving Potassium Recommendations for Agricultural Crops. Springer, Cham.
https.//doi.org/10.1007/978-3-030-59197-7 2

Mensik L. , Kunzova E. Soucasné hospodareni na zemédélské pideé ... — Ziviny a rizikové prvky, 27.05.2021, Praha, CZ 18/20



0

Podéekovani
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