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1) omezeni nékterych ucinnych latek pesticidu

2) ,nové“ védecké poznatky vlivu zivin
na obranné mechanismy rostlin
- principy pusobeni




1) Primé pusobeni chemickych prvku pri
ochrané rostlin (S, Zn, Cu, N...).

2) Primé/neprimé pusobeni Zivin (resp.
jejich sloucenin) pri ochraneé rostlin.
A) preventivi
B) signalni
C) prima ochrana



Kompletni a vyvazena vyziva =
prvni linie obrany rostlin
Pri vyvoiji rostlin byly vytvoreny obranné systémy na ruznych

urovnich, které rostlindm umoznuji odolavat a/nebo tolerovat
invazi patogenu a omezovat jejich pusobeni.

Mineralni ziviny hraji potencialni roli v podpore zdravi rostlin,
které je vsak ovlivnéno dalsimi abiotickymi faktory.




Mineralni ziviny jsou zapojeny do ochrany rostlin jako
strukturni a stavebni slozky, a/nebo metabolické regulatory.

1) Soucast povrchovych (hranicnich) casti bunék
= cytoplazmaticka membrana (P, Ca, N ...)
= bunécna sténa (Ca, B)

2) Podpora syntézy zpevnujicich a obrannych metabolitu
(lignin, fenoly a fytoalexiny, glukosinolaty, kaloza aj.)
(Mn, Zn, S, B, Cu ...)



3) Zména produkce korfenovych exsudatu
(zména populacni dynamiky mikroflory, kolisani pH,
aktivita enzymu) (C, N, K, P, Mg ..)

4) Tvorba latek které omezuji pusobeni patogenu.
(S, Cu, Mn, Zn, Ag ...)



y wWw e

Vztah mezi vyzivou a ochranou rostlin

Agron. Sustain. Dev. 28 (2008) 3346 Available online at:
© INRA, EDP Sciences, 2008 WWW.agronomy-journal.org
DOL: 10.1051fagro: 2007051

Review article

Role of nutrients in controlling plant diseases in sustainable
agriculture. A review

gia Plantarum 2008, IS5N 0031-9317

Christos DORDAS*
REVIEW

The effect of potassium nutrition on pest and disease
resistance in plants

Anna Amtmann¥*, Stephanie Troufflard and Patrick Armengaud

Plant Science Group, Institute of Biomedical and Life Sciences, University of Glasgow, Glasgow G12 8QQ, UK

Plant Science

The role of magnesium in plant disease

Review article

Immunity to plant pathogens and iron homeostasis @msmm

The complexity of nitrogen metabolism and nitrogen-regulated
gene expression in plant pathogenic fungi

Role of Zinc in Plant Nutrition- A Review



Vyznam mineralni vyzivy pro ochranu rostlin je
hodnocen zejména v oblastech:

(a) vlivu ziviny na vyskyt nebo zavaznost napadeni hostitele
konkrétnim patogenem,

(b) uCinku mineralni vyzivy na zvysovani odolnosti nebo
citlivosti rostlin, pri rlzné koncentraci/davce zivin(y),

(c) vlivu specifické dostupnosti zivin nebo deficience
v urcité rustoveé fazi rostliny

(s ohledem na podminky prostredi, které mohou znacné ovlivnit vysledky).



Ziviny s prokazanym pasobenim:
dusik (N), fosfor (P) draslik (K),
vapnik (Ca), sira (S) horcik (Mg);

bor (B), mangan (Mn), zelezo (Fe),
zinek (Zn), méd (Cu), chlor (Cl)

kremik (Si), stribro (Ag), titan (Ti) ...

uhlik (C), kyslik (O), vodik (H)
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Vztah mezi vyzivou a ochranou rostlin

~ Genova exprese souvisejici s obranou
\

Syntéza proteinl souvisejici s patogenezi

—

- ZvySena odolnost proti degradaci tkani pektolytickymi enzymy

Snizeni napadeni| zvyseni odolnosti

Podminky pfijmu Zivin rostlinami a jejich transportu Tripathi et al 2022
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mezi vyzivou a ochranou rostlin

Causal organism

Mineral Crop Effect on disease reaction References

element

Macronutrients

Nitrogen Tomato Early blight Alternaria solani High N supply reduces disease severity Blachinski et al., 1996
Gray mold Botrytis cinerea High N supply increases plant resistance Hoffland et al., 1999
Potato Early blight Alternaria solani High N supply reduces disease severity Blachinski et al., 1996
Rice Blast disease Magnaporthe grisea High N supply increases disease severity Long et al., 2000
Wheat Stripe rust Puccinia striiformis f. sp. N supply decreases the infection severity Devadas et al., 2014
tritici

Potassium Wheat Leaf blight Pyrenophora tritici-repentis Increased K supply lowers the disease severity Sharma et al., 2005
Leaf rust Puccinia triticina Increased K supply lowers the disease severity Sweeney et al., 2000
Rice Sheath blight Rhizoctonia solani Reduced disease severity with an increased supply Schurt et al., 2015
of K

Soybean Pod and stem Diaporthe sojae Low K supply increases disease susceptibility Snyder and Ashlock, 1996
blight
Peanut Tikka leaf spot Cercospora arachidicola and Reduced disease incidences with increased K Sharma et al., 2005
Cercospora personatum supply
(]
Phosphorus Cucumber Powdery mildew Sphaerotheca fuliginea P application reduces the disease severity Reuveni et al., 2000 To o Mu Ch Informatlo n
Rice Bacterial leaf Xanthomonas oryzae pv. P application reduces the disease severity Huber and Graham, 1999
blight oryzae
Wheat Flag smut Urocystis agropyri Application of P may increase the severity of Huber, 1980
diseases

Calcium Soybean Phytophthora Phytophthora sojae Ca application decreases the disease severity Sugimoto et al., 2011
stem rot

Crucifers Club root Plasmodiophora brassicae Sufficient soil Ca status reduces the disease Campbell and Arthur, 1990

disease incidence

Sulfur Grapes Powdery mildew Uncinula necator S application reduces the disease severity Kruse et al., 2007
Oilseed rape Leaf spot Pyrenopeziza brassicae S application reduces the disease severity Bloem et al., 2004
Magnesium Rice Brown spot Bipolaris oryzae Mg application reduces the disease severity Moreira et al., 2015 Tr I pathl eta / 2 02 2

Corn Corn stunt Spiroplasma kunkelii Mg application reduces the disease severity Oliveira et al., 2005



Micronutrients

Boron Crucifers

Grapevines

Tomato

Wheat

Banana

Tomato

Wheat
Manganese Potato

Bent grass

Apple

Banana

Silicon

Paddy

Turf grass

y wWw e

mezi vyzivou a oc

Club root

disease
Eutypa dieback

Tomato mosaic

virus

Fusarium head

blight
Banana wilt

Bacterial canker

Powdery mildew
Common scab

Take-all disease

Apple canker

Banana

anthracnose
Blast
Brown spot

Powdery mildew

Plasmodiophora brassicae

Eutypa lata
TMV

Fusarium graminearum

Fusarium oxysporum f. sp.

cubense

Clavibacter michiganensis

subsp michiganensis
Blumeria graminis f. sp. tritici
Streptomyces scabies

Gaeumannomyces graminis

var. avenae
Sphaeropsis malorum

Colletotrichum musae

Magnaporthe oryzae
Bipolaris oryzae

Blumeria graminis

B application reduces the disease severity

B application increases resistance to disease

B application reduces the disease severity

Zn application reduces the disease infection

Zn application increases the resistance to disease

Cu application reduces the disease incidence

Cu application suppresses the disease
Mn application reduces the disease incidence

Mn application increases the resistance to disease

Fe application increases the disease resistance

Fe application reduces the disease severity

Si application increases the plant resistance
Si application increases the plant resistance

Si application reduces the disease severity

hranou rostlin

Graham and Webb, 1991

Rolshausen and Gubler, 2005

Graham and Webb, 1991
Graham and Webb, 1991
Streeter et al., 2001
Bastas, 2014

Graham, 1983
Keinath and Loria, 1996

Carrow et al., 2001

Graham, 1983

Graham and Webb, 1991

Sun et al., 2010

Tripathi et aI2022

Zlmng Cl al., 2006




Vztah mezi vyzivou a ochranou rostlin

Schematické znazornéni vztahu mezi zvySenim obsahu/prisunu Zivin, rustem
rostlin a vyskytem posSkozeni rostlin, upraveno podle Huber a kol. (2012)

A = vySSi prisun Zivin stimuluje rust a sniZuje vyskyt poSkozeni
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B = vyssi prisun zivin(y) stimuluje vyskyt onemocnéni

Nedostatek Optimum Nadbytek
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Vyskyt chorob zpiisobenych parazity pri vysokém nebo nizkém obsahu N a K
Upraveno podle Huber a kol. (2012)

Patogen/choroba

Obsah dusiku (N) Obsah drasliku (K)
vysoky nizky vysoky

Obligatni parazité

Puccinia spp.
(rzi)

-+ ++++

Erysiphe graminis
(padli travni)

++++

Fakultativni parazité

Alternaria spp.
(alternariova skvrnitost)

Fusarium oxysporum
(fusariové vadnuti)

(+ oznacuje nizky vyskyt poskozeni a ++++ vysoky vyskyt). 14
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Piijem Zivin koreny rostlin
Etapy prijmu :
0. prisun zivin do bezprostredni blizkosti korenu,
®. prunik zivin do mezibunécného prostoru korenu,

©. vstup zivin do vnitiniho prostoru bunék korend,
(prunik polopropustnou membranou do cytoplasmy),
O. transport zivin v rostline.

Pudni ¢astice



1) pH pudy

2) pudni druh

3) organicka hmota

4) specifika rustu plodin

5) vliv pocasi m

18



Sira v ochraneé rostlin

> 4,
¢ ® ® »

Zvyseni fotosyntézy

Podpora rustu

Vyssi asimilace C a N Syntéza chlorofylu

ZlepsSeni prijmu N, P, K

< Zvyseni vynosu a kvalit;{

Aktivace enzymu

Syntéza AMK a bilkovin




o Siila
\Vj @@E}E@ED,@ ROSHlI0

(obranna signaini mglekula). PP% Sirou indukovana rezistence
H,0) e - lonosinfosfoslsd @APS je aktivovan APS kindzou za vzniku 3'-
0, ATP Siranovéestery  fosfoadenylylsulfatu (PAPS), ktery je nezbytny pro
sulfitoxidaza\ 2 GSH C i / ruzné sulfatani reakce, vcéetné Dbiosyntézy
GSSG / glukosinolata.
Sulfolipidy > S0,2- PAPS N oy . - :
Fed,, \ ®Siri€itan (’s.ulf!t) je redukgvan sulfltredukta;ou na
red. J® H.S, ® ktery je inkorporovan do O-acetylserinu
- \ za vzniku cysteinu .
Glukosinolaty
Se;:; tﬁwcetﬁ::e %’P N;,w; t / Cyvstei[l, primarni  produkt asimilace. siry,. je
T zaClenén do SRPs a GSH. Kromé toho je zdrojem
/ redukované siry pro biosyntézu glukosinolatu
bilkoviny bohaté na SIru CVStEII‘I 1 a fytoalexinﬁ.
SRPs \
Metionin
Fytoalexiny gltgast:ion ? q Upraveno podle Rausch et Wachter, 20086. 20




1) Utvareni bilkovin
2) Cystein - Glutation
3) Glukosinolaty

Sirou indukovana rezistence
)
iChIoropIas‘i

amino acids
e ,/

Glucosmolate
biosynthesis Myrosinase + il MYI‘OSIHBSB

S-H 16 32.065

| S

_storage
Gluccslnolales Pt 1o/

ndoxsmlc “lissue damage |- "-—-.‘___h
reticulum “upon feeding~_| 1

Nucleus \LJ‘

Sulfur

transcription

FID I8 e (SCI I

‘ Glucosinolate Myrosin
containing cell cell
Glucosinolate
H ¢ degradation ¢
isothiocyanates-’ e ,{: »nitriles

1) Hnojeni do pudy T A 21



Spady siry 2020-2021
SR g Sl S

Vyvoj podilu ploch tzemi CR (%) v uvedenych intervalech celkovych spadi siry (kg/ha)

PP 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

s Mpod5 m5-10 m10-15  15-20 m20-30 kg S/ha




Duvody potieby hnojeni sirou

Agrochemické zkouseni zemédélskych pud 2011 - 2016

Agrochemical soil testing 2011 - 2016 S
Sira ($) Mehlich Ill, mg.kg" 16 32.065

Avallable sulphur (5) Mehlich I, mg.kg ' S

Redrela et 30y | @ Vrd P e et i

Wb egons 2asisupand Nl oM girhisien el N;Egn"g obsahu :irg

Available sulphur content categarny

e acan s (Rt avaluated]

< 10 - nizky Mow]

1 1_20 wyhevujic| isuitable)

2 1_30 debrg [geod)
| 3 1_40 wysoky [high)
' : 40 I:l walmi vysaky [very high)

Tab. 8: Sira, zdkladni statistickeé zpracovani za obdobi 2016-2021, podle kultur
- sl i siry (% vimery)

velmi nizky nizky vyhovujici dobry

Omna piida 14,55 55,63 18.45
Chmelnice 3.47 21.48 l 24.52
Vinice 17,04 66,97 13.6
Ovocny sad 14,51 57,83 16.01
Trvaly travni porost 22 65,99 21,2

Zemedelska pada 13,45 57,14 18,85

B F'I:;ﬁ: y

Kultura




+ sira - thiosirany
L-cysteine

keto acid : .
cysteine aminotransferase

amino acid =-

aa oxidase
D-cysteine 3-mercaptopyruvate

N,

Ll 3-mercaptopyruvate Str]

C
SN -

pyruvate =—
pyruvate

thiosulfate Str

rhodanese

16 32.065

S

Sulfur

sulfite oxidase

Papenbrock, 2011
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