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KOHO ZAJIMA BUDOUCI STAV OBSAHU POH...

= zemeédélce — zachovani nebo zvysovani kvality pudy

= obcany — retence vody v krajiné / dostatek zdroju vody, omezeni
negativnich jevu (vodni a vétrna eroze), funkcni a zdrava krajina

m staty /| EU / svét — zabezpeceni
dostatku potravin, ukladani uhliku do
pudy (sekvestrace) / dosazeni uhlikové
neutrality




JAK ZJISTIT, KAMVEDE NASE HOSPODARENI

bilance organickych latek

= rozbory pud
= polni pokusy
...predikce na delsi obdobi je komplikovana cennt hosodarent e

= zména klimatu, zména technologii, zména struktury plodin i odrud



MODEL = ZJEDNODUSENY POPIS SKUTECNOST]

= modely POH popisuji cyklus C (N, S, P, ...)
rozklad a promeény organické hmoty

m zjednoduseni — POH se sklada z nekolika
oddélenych, vzajemné propojenych casti

= pouziti modelu: lokalni, regionalni, globalni




JEDNODUCHY MODEL (napt. BILANCNI, NASTAVENY NA

ZAKLADE DLOUHODOBYCH SLEDOVANI)

posklizhové

statkova a
organicka hnojiva g

model je nastaveny na zakladé
dlouhodobych sledovani

casovy krok - rok

vliv na rychlost promény —
konstantni nebo teplota /
vlhkost / zrnitost atd.

plati pro podminky, pro kterée
byl sestaven

kratkodobé predikce mohou
byt méné presné
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posklizhové
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dlouhodobych sledovani

casovy krok - rok
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JEDNODUCHY MODEL (napt. BILANCNI, NASTAVENY NA

ZAKLADE DLOUHODOBYCH SLEDOVANI)

poskliziiové zbytky

e 74

posklizhové

statkova a
organicka hnojiva g,




Roth C — CTYRI DYNAMICKE SLOZKY + INERTNI C

poskliznové zbytky

S

= prvni komplexni model pudniho org. C

= vyvinuli Dr. Jenkinson a Dr. Coleman v
Rothamsted Research, UK

® model slouzil nejprve pro popis zmén na

dlouhodobych pokusech RR, pozdeji na orne
pude, TTP i lesnich pudach

statkova a organicka hnojiva

= umoznuje predikce zmén POH na zakladé vstupu,
nebo predikci vstupu na zakladé zmén POH

CO, +<4—DPM RPM — CO,

m casovy krok — meésic
CO, <4—BIO HUM — co,




CENTURY — KOMPLEXNIi MODEL PUDNIi ORGANICKE HMOTY
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KOMPLEXNI MODELY - PUDA —VODA - ROSTLINA
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SLOZITOST KOMPLEXNICH MODELU —VYHODA | NEDOSTATEK

® zachycuji cely system
puda — voda — rostlina

® nutnost kvalitnich vstupnich
udaju

== 1y
S AR
i mma =
e—

= stovky procesnich parametru
(velke ,,ridici stredisko™)

m schopnost” dosahnout
spravny vystup naprosto
nespravnym nastavenim

® nutna zkusenost s modelem




DLOUHODORBE POLNI| POKUSY — PROSTREDEK KALIBRACE

A OVERENi MODELU

® polni pokusy zakladane od r. 1955

® kazdorocni precizni zaznamy
o agrotechnice, vynosech, pudni
rozbory

® ve vsech vyrobnich oblastech

= ruzné plodiny, osevni sledy, davky
hnojiv, hloubky kultivace atd.
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Introduction

In the Czech Republic, the Trutnov district, due to ts pr <xlxnmn\m|zm-mrmur is among the regions with
the smaliest proportion of rable and. Arsbl lan

 the total district area, compay

ock sector has been stroggling
shift from fodder crops toward cereals and industrial crops has been occurring An abandonment of regular
manure applications and fodder crop production leads to SOC loss In arable solls, and in the consequence — to
the reduction of their structural stability followed by other negative effects. Due to low acreage of the arable

and, soil conservation in the district is an urgent issue.

We used the process-based cropping systems EPIC model as a tool to search for and valuate possible
strategies for SOC balance improvement. The EPIC model incorporates a wide spectrum of soil processes
) together with thoroughi
verified crop growth routines. A local-scale nstance of EPIC model was run using data from a long-term field
ated near the Trutnov town (430 m asL). Correct SOC modefling is not possible withaut
and root blomass inputs. For this reason, calibration
performed with respect to both crop yields and SOC. Belo
of our research with the aim of (1) describing the basic steps
examples of modelling applications based on a selection of re

Century

d validation o

e present some pe
site model building and (2) providing
world or artific

management scenarios.
Long-term experiment

The Trut

of organic

1d experiment was running between 1965 and 2009, Is original aim was to compare the effect
rillzation with either farmyard manure (FYM) or cereal straw supplemented with mineral N
(Straw N) on crop yields and soil fertlity. FYM was applied each 49 y

years straw was applied after harvest af cereals. Mineral N fertilizer was added at th
Keraw, Mean C inpus tthe FYM and Strawh plos we
C/ha year, In 1965, there were already farms undergoing gradual abandonment of livestock-based farming,
thus from the very beginning, the issues addressed by the rescarch project were viewed as important. In
addition, the experime ded applications of N, P, and K mineral fertiizers In different combinations,
resulting in a total of elghteen treatments (4-times replicated). In this study, we used the
fertiized treatment (Nil+Nil), only mineral ferilization (NPK+Nil), only organic fertlfzation (NileFYM,
NileStrawN) and combination of mineral and organi fertilization (NPK+FYM, NPK+StrawN),

t the rate of 30 t/ha. In the same
of 1kg N per 100 kg
10151 and 1.24t

similar, and, respectively, amou

atments: non

The eight-year crop

otation consisted of cereals (S0%), potato (25%), and a fodder crop (clover; 25%).
Conver oil cultivation was maintained, including ploughing to the depth of 25-30 cm. At the
experiment initiation, SOC content was about 1.15% by weight. After 40 years, the SOC content in respect to
¢ treatments amounted to 1.03% (NileNil), 1.14% (NPK+Nl), 1.17% (Nil+StrawN), 1.19% (NPK+Strawh),
% (N+FYM), and 138% (NPK+FYM). The results clea it FYM manuring cannot be fully
replaced by mincral-N-cnhanced straw applications involving roughly cquivalent doses of C inputs.

nand validation

The EPIC modelling was performed in several steps that are commonly found in model building in general
»

The model relies on several hundred input parameters. For this reason, a sensitivity analysis (SA) was
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DLOUHODORBE POLNI| POKUSY — PROSTREDEK KALIBRACE

A OVERENi MODELU

= databaze polnich pokusu vyuzita pro simulace modelem EPIC (Williams a kol. 1996)
® /Zdroj dat: dlouhodobé pokusy: Hnévceves, Praha — Ruzyne, Trutnov, Uhersky Ostroh

® rUzné osevni sledy, avSak srovnatelné varianty hnojeni:
® bez hnojeni
= NPK
® Hndyj
= Hndj + NPK

® s nebo bez zaorani posklizhovych zbytkd

Cil: (I) kalibrovat a verifikovat model EPIC pro jednotlive pokusy

(2) simulovat vliv hnojeni v pudach prislusnych regionu



KALIBRACE PARAMETRU MODELU EPIC PRO DOSAZENI CO

NEJLEPSI SHODY S POZOROVANYM VYNOSEM
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Balkovic a kol., 2020



KALIBRACE PARAMETRU MODELU EPIC PRO DOSAZENI| CO

NEJLEPS| SHODY S POZOROVANYM OBSAHEM POH

kalibrace = nastaveni
parametru modelu tak, aby
byla shoda s pozorovanim
co nejlepsi

Hnévceves Trutnov
80-
. ) 0
of o @00 O——— e o oo
| ~ W \
301
r—20{ RMSE=73MgCha" RMSE =1.6MgCha™'
’2 101 r=-0.02p>0.1 r=057p<0.05
o 0L, . . . : . . . .
o 1980 1990 2000 2010 1970 1980 1990 2000 2010
= Uhersky Ostroh Ruzyné
0 80]
o
O 707
O 60{ ¢ @ o 5
0 > Lo|| T RS- SanRe0d
40/ .
30
20 RMSE=2MgCha ' RMSE=3MgCha’
101 r=0.96p <0.01 r=055p <0.01
0 4
1970 1980 1990 2000 2010 2020 1960 1980 2000 202

Balkovic a kol., 2020



VERIFIKACE (OVERENI) MODELU
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VYUZITIi OVERENYCH MODELU - LOKALNi UROVEN

Dlouhodoby pokus v Trutnove -

7 v O

testovani ruznych scénaru:
= monokultura (psenice / jetel)
m zvyseni zastoupeni jetele na 50 %

m hluboka orba vs. minimalizace

Soil organic carbon {weight %)

14 ~

1.3 -

1.2 -

11 -

09 -

0.8

Rotation with 505 clover NPE

Original rotation MPK
s | gver manoculture, non fertilized
s Griginal rotation, nonfertilized

Whezat monocutture - non-fertilized

1965 1975 1985 1985 2005

Madaras a kol., 2017



VYUZITI OVERENYCH MODELU — REGIONALNIi UROVEN

= predikce vlivu hnojeni na obsah POH
ve trech krajich

m kalibrace a validace ctyr dlouhodobych
pokusu

[ Regional information

- S i m u Iac e Z m é n PO H v O rn é P CI d é v raSt ru EU-wide EPIC-IIASA Regional modelling LTEs
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Balkovic a kol., 2020



VYUZITI OVERENYCH MODELU — REGIONALNIi UROVEN

a) CZ052 - Hradec Kralové Region

R , , . , p v Cntr FYM NP
® pouze mineralni hnojeni - u vice nez r 1 ile M
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. ’ v Localized soils:
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T3 [ [ ] @
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VYUZITIi OVERENYCH MODELU — GLOBALNI UROVEN

Zmény obsahu POC do roku 2050 (DOI: 10.1038/nature20150)

Extrapolated C loss by 2050 (Pg)

—200+

© 1 °C of warming

@ 2 °C of warming
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20
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https://www.researchgate.net/deref/http:/dx.doi.org/10.1038/nature20150?_sg[0]=TnczCNN4HbdO50bQxCH36O2D1odmKVBnGu9te6-f1LRrL2kwmHl6KzlwrOF7DQnPI-Yev3u3nkxRJY-i8EfX81T5Pw.cJddlPLUl-jTGw9UmjCAF9IWWodvJqhBCrZjzKrRfphcfEgHOu_UNatP50ZnBsnFYXq_CUG-UxcnmhkCsz_pcg

K CEMU JSOU UZITECNEVYSTUPY Z PREDIKTIVNICH MODELU ?

= L'lprava lokalniho hospodaFenl' (ochranné zpracovani pudy, hnojeni, skladba plodin)
= adaptacni opatreni na Urovni povodi nebo vétsich krajinnych celku
® nastaveni statni dotacni politiky - podpora ukladani uhliku v pudé

m globalni predikce vyvoje klimaticke zmeny

(zvyseni teploty zvysuje mineralizace POH, narustaji emise CO,, oteplovani planety se tim urychluje)



SHRNUTI

* predikce (zatim) nejsou presné, ale ukazuiji:
(1) trendy pristiho vyvoje,
(2) moznosti adaptace

* nesporna vyhoda — simulace Ize zlepsovat
a mnohonasobné opakovat



V ZASADE JSOU VSECHNY MODELY CHYBNE,
ALE NEKTERE JSOU UZITECNE. Box a kol. 1987




