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Co je houba?







Kolik je na svete hub?

I Life as we know it
Estimated global biomass of selected taxonomic groups, gigatonnes

Viruses* 0.2  Wild birds 0.002
Wild mammals 0.007

Terrestrial

arthropods?
0.21

*Micro-organisms TWorms
Source: “The biomass distribution on Earth” by Bar-On, Phillips & Milo, PNAS, 2018 nvertebrates with hard exoskeleton

Economist.com




Jaky je rozsah podhoubi?

Vaclavka smrkova (Armillaria ostoyae)

Nejvétsi organismus na svété
- Plocha: 8,9 km2 (~ 1 250 fotbalovych hris
- Stari: 2 400 let

- Hmotnost: 35 000 tun?

- Blue Mountains, Oregon, USA
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Vyznam hub

Saccharomyces cerevisiae - kvasinka pivni, vinna...




Vyznam hub

Penicillium chrysogenum

Penicillium ro




Vyznam hub




Vyznam hub

Patogeni - Monillia sp. Rozkladaci




Co je mykorhizni symbidza?

Mykos = houba, rhiza = koren

Prirozena symbiéza mezi koreny rostlin a pidnimi houbami

Rostlina Houba

uhlikaté latky = cukry  mineralni Ziviny (P, N, K)
(zdroj energie) voda



http://www.google.cz/url?sa=i&source=images&cd=&docid=pOouMfM6LLRUVM&tbnid=js3uJQhsIdFIVM:&ved=0CAgQjRwwADi7AQ&url=http%3A%2F%2Fscience.redeckeria.org%2Fredecker_pers.htm&ei=9zRxUfXEOsHWswae4oDADw&psig=AFQjCNEiNalYb-O5mrqx43ItVV-UyR6Mxw&ust=1366460023984190

Typy mykorhiznich symbioz:

EM
(4.5%)

Ericoid (1.2%)
Orchid (0.7%)

NM

(18.4%) / < (73.3%)

NM-AM
(1.9%)




arbuskuly

~ Arbuskularni mykorhiza

Tertiary RY,
. 65Ma —

Cretaceous

— 140 Ma —
Jurassic Fosilni zaznamy AM struktur

:%wm:: stari 400 mil. let (spodni devon)
Permian

Carboniferous
— 345 Ma — - devonske rostliny opustily vodu a rhizomy s rhizoidy
| et slouzily pouze pro uchyceni v pudé

Siluri ,
| 435Ma—| 81 - rostliny limitovany fosforem

Ordovician
L 500 Ma —
Cambrian
— 570 Ma —

temestrial microakjae

| o
<

druh Aglaophyton major

- .
. | rhizoidy

Brundrett, M. C. 2002. Coevolution of roots and mycorrhiza
of land plants. New Phytologist 154: 275-304




Vezikuly

Arbuskuly
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v Lepsi vyziva rostlin (P, N, K, nékt. mikroelementy, voda)

v Zvetseni absorpcniho povrchu korend az 700x a tim i
objemu pldy pro ¢erpani zivin.

Nonmycorrhizal Rhizosphere ’ Mycorrhizosphere




Spolecné mycelialni site
- propojeni rostlin ve spolec¢enstvu

- Jedna AM houba muze
vice rostlin (stejného i ru

« Jedna rostlina muze byt
kolonizovana vice druhy A

— propojeni rostlin mycelie

g AL | - Pohyb Zivin v ramci této spo
Journal of Ecology mycelialni sit&

Jawrnal of Ecology 2009, 97, 1139-1150 doi: 10.1111/5.1365-2745.2009.01570.

SPECIAL FEATURE
FACILITATION IN PLANT COMMUNITIES

Socialism in soil? The importance of mycorrhizal
fungal networks for facilitation in natural ecosystems

* VVyhody pro uchycov

Marcel G. A. van der Heijden'* and Thomas R. Horton?

1Ecological Faming Systems, Agroscope Reckenholz-Ténikon, Research Station ART, Zurich, Switzerland: and
2Department of Environmental and Forest Biokgy, SUNY-Environmental Science and Forestry, Syracuse, NY, USA







Priklady pouziti mykorhiznich produktu

. Zemédeélstvi (konvencni, organické)

. Zahradnictvi, ovocnarstvi, vinarstvi a Skolkarstvi (lesni a okrasné)

. Udrzba verejné zelené

. Sportovni a okrasné travniky

. Velkoplosné vysadby drevin (zalesnovani, produkce rychle rostoucich drevin)

. Rekultivace — narusené ekosystémy, extrémni podminky




Phosphor
85 kg / ha

bez AM hub
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A) Lepsi rust a Vynos

Petunia Pelargonia
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A) Lepsi rust a vynos

e polni pokus — vodni meloun, Tunisko, 2012

a Weightin K
weightin Kg Crimson weightin kg ——— Charleston Grey S Ananas Melon
. ERE
11 + 11
10 - 10 1 /
9 9 - / 2 1
8 - 8 -/
. ’ -/ 17
6 - 6
5 T T 5 T ! I} .
Inoculated MNon Inoculated Inoculated Non Inoculated Inoculated Non Inoculated
Murnber of fruits Crimson Murnber of fruits,—m08 87 —m Charleston Grey Murnber of fruit Ananas Melon
4 4 41
3 3 /_ /_
2 2 - 3,5
; 1 -/_
0 InocUlated Non Inoculated 0 ! ! 3 '
Inoculated MNon Inoculated Inoculated Mon Inoculated

Crimson: zvySeni hmotnosti plodu + 0,5 kg/plod
Charleston Grey: + 1,2 kg/ plod
Ananas d’Amérique: + 0,4 kg/ plod

Crimson: vynos vyssi + 4 350 kg/ha
Charleston Grey: + 8228 kg/ha
Ananas d’Amérique: + 7400 kg/ha




A) Lepsi rust a vynos
* polni pokus — cibule, Izrael, 2014-2015

Vynos

+ 36%
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mmala (< 4,5cm) mstredni (4,5-7,5cm) mvelka (> 7,5 cm)

www.chytra-zavlaha.cz

“NETAF,M @) cHYTRA zAvLAHA



Aplikace v sadech - vysadba

e jablon cv. Empire, Velka Britanie, 2014

Narust:

- 62% delSi vyhony

- 29% vice postrannich vyhon(

- 18% vétsi vyska




Aplikace v sadech a vinohradech - injektaz

e jablon & réva (RR), Valtice, 2012
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Aplikace v sadech - injektaz

e Svestka, Tlumacov, 2011

Priamérna sklizen
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Aplikace v sadech - injektaz

e ovocné stromy, INSAD Skierniewice, Polsko, 2011

Sklizen

slivon cv. Shiro

kontrola INJECT

Obvod kmene

kontrola INJECT



Aplikace v sadech - rucni injektaz

e tfedné cv. Elsa a Irena, VSUO Holovousy, 2019-2020

Zména pruméru kminku po aplikaci pripravku

jaro 2019/ podzim 2019 podzim2019/ podzim jaro 2019/ podzim 2020
2020

m Aplikace Elza + Irena  ®Kontrola Elza + Irena

Ahkace Elza + Irena 3,1a 16,4 a 19,5 a

Kontrola (Elza + Irena 2,1b 15,6 a 17,7 a




Aplikace v sadech - vysadba

e jabloné Topaz, Idapaz, Antopa a Meteor, VSUO Holovousy, 2022-2023

Primér kminku (prirtstek jaro-podzim)
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| Varianta____ | Rozdil |
Mykorhiza (vSechny odrid 1,50 a
Kontrola (vSechny odrid 1,32 b




Aplikace - jiné publikace

Original Paper Horticultural Science (Prague), 47, 2020(2): 122—129

https://doi.org/10.17221/102/2018-HORTSCI

Influence of bioproducts and mycorrhizal fungi
on the growth and yielding of sweet cherry trees

SEAWOMIR GEUSZEK'*, EDYTA DERKOWSKA® , LIDIA SAS-PASZT!,
MIROSEAW SITAREK?, BEATA SUMOROK!

!Microbiology Department, Research Institute of Horticulture, Skierniewice, Poland
2Department of Plant Genetic Resources of Horticultural Crops, Research Institute
of Horticulture, Skierniewice, Poland

Table 2. Influence of bioproducts on the fresh and dry weight of roots and mycorrhizal frequency of ‘Vanda' sweet
cherry trees (IO Pomological Orchard, 2011-2014)

Treatment Root( ;;S[g rI/;f)eight Roo(tg(/:'llr)ira\rrsight Mycorrh(ilz:’al(}:)requency
Control 5.08 + 1.07* 257 + 042 834 +272°
Mycorrhizal substrate 6.44 + 2.73P 3.16 + 1387 29.45 + 2.98°
Biollsa 4.72 + 1.68 2.40 = 0.91° 17.78 = 3.51%

BF Ekomix 5.90 + 1.243 2.70 + 0.9% 17.78 + 1.92%
Ausma 4.67 + 1.68 2.48 + 0.59° 20.0 + 3.07%

International Journal of Agricultural and Natural Sciences
Q I l S E-ISSN: 2651-3617 13(1): 10-19, 2020
Research Article

THE EFFECTS OF THE MYCORRHIZA ON PLANT GROWTH
DURING ACCLIMATIZATION OF SOME IN VITRO GROWN
SWEET CHERRY ROOTSTOCKS

Nihat Yilmaz!®", Selim Cetiner*®, Ibrahim Ortas>*

'Kayseri University, Safive Cikrikcioglu Vocational College, Kayseri, Turkey
*University of Sabanci, Faculty of Natural Science and Technology, Istanbul, Turkey
*University of Cukurova, Faculty of Agriculture, Department of Soil Science, Adana, Turkey
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Aplikace - jiné publikace

agronomy m'\"fy

Article

The Effect of Mycorrhizal Fungi and PGPR on Tree Nutritional
Status and Growth in Organic Apple Production

Sebastian Przybytko *, Wojciech Kowalczyk and Dariusz Wrona

Department of Pomology and Horticulture Economics, Institute of Horticultural Sciences SGGW,
Nowoursynowska 159 Str., 02-787 Warsaw, Poland; wojciech_kowalezyk@sggw.edu.pl (W.K.);
dariusz_wrona@sggw.edu.pl (D.W.)

* Correspondence: sebastian_przybylko@sggw.edu.pl

frequency obtained in the inoculated tree roots was on average two-fold higher than in the roots
of the control plants. After four years of AMF + PGPR inoculation, 24% higher trunk cross-section
area (TCSA) was observed, with the nitrogen and magnesium concentrations in leaves increasing, on
average, by 7.8% and 64.2%, and phosphorus and potassium content decreasing by 37.2% and 46.5%,
respectively. This study shows that using AMF + PGPR inoculum supports tree roots colonization by
AMEF. As a result, better nitrogen nutrition status is observed that promote vigorous growth of trees
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Figure 4. Trunk sross-sectional area TCSA of apple tree depends on inoculation with AMF + PGPR
during the course of trial; mean for cultivars (means marked with the same letter within term do not
significantly differ at p < 0.05 according to the Newman-Keuls test). NI: non-inoculated; I; inoculated.

Original Articles

The effect of mycorrhizal inoculation and phosphorus
application on the growth and mineral nutrient status of apple
seedlings

Maciej Gastol &%, lwona Domagata-Swigtkiewicz & Michat Bijak
Pages 288-299 | Received 02 Jan 2013, Accepted 14 Jun 2014, Accepted author version posted online: 09 Nov 2015, Published online:07 Mar 2016

&6 Download citation hittps://doi.org/10.1080/01904167.2015.1109114 () hsckorupastes

ABSTRACT

Apple seedlings cv. Antonovka were grown in soil taken from an orchard with a distinctive specific apple
replant disease. The influence of the different available soil phosphorus (P) level (0, 20, 40 and 80 mg P
dm™ of soil) and arbuscular mycorrhizae fungi (AMF) inoculation on the vegetative growth, chlorophyll
fluorescence, and the frequency of mycorrhizae were assessed. Moreover, leaf and root mineral
composition was ascertained by means of the inductively coupled plasma mass spectrometry (ICP-MS)

MEGNThe inoculation with AMF influenced seedlings growth as well as the biomass production and
RElgilileliIlyt-d The method of inoculation (granular, quick root dip or irrigation) had a great impact on the
frequency of mycorrhizae (83.3, 98.8 and 100%, respectively) as well as on the abundance of arbuscules
(36.4, 62.9 and 67.3%) as compared to the control (11.7%). The beneficial effect of AMF on leaf PSII
efficiency was established. AMF inoculated plants had a significantly higher content of nitrogen, potassium,
phosphorus and boron (N, K, P and B) in the shoots and a higher content of nitrogen, sulfur, copper, iron,
manganese, molybdenum and titanium (N, S, Cu, Fe, Mn, Mo and Ti) in the roots. Although roots showed a
higher concentration of aluminium, barium, lithium, cadmium, lead and vanadium (Al, Ba, Li, Cd, Pb, and V)
but upon AMF inoculation, the concentration of these cations was much Iowei o
Table 2. Vegetative growth properties of apple seedlings as influenced by different mycorrhizal

inocula

Seedling height

Control

Micoplant M

Micoplant S

Micoplant E




B) Odolnost vuci nedostatku vody
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C) Agregace pudnich castic = protierozni pusobeni

Ztmeleni castic pady plsobenim mycelia
a produkci glomalinu (AM) - hydrofobni glykoprotein

Glomalin is the green material on this soil An arbuscular mycorrhizal fungus colonizing a
aggregate. root. Hyphae are the thread-like filaments. The
green coating on hyphae is glomalin.

- cca. 3 % celkového pudniho C a5 % N v pudé trop. pralesu
ve formé glomalinu

- hyfy a glomalin tvori az 15 % organického pudniho C v
travnatych biomech




D) Ovlivnéni kolobehu uhliku (sekvestrace C)

www.nature.com/fscientificreports

SCIENTIFIC REPC{;}RTS

OPEN Arbuscular mycorrhizal fungi
“enhance soil carbon sequestration
“in the coalfields, northwest China

Received: L1March 2016 7hj. Gang Wang?, Yin-Li Bi?, Bin Jiang?, Yryszhan Zhakypbek?, Su-Ping Peng?, Wen-Wen Liu* r
Accepted: 13 Septembar 2016 © & Hao Liu? '

Published: 17 October 2016 .
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Figure 3. Carbon storage in growing and non-growing season. (a-d) Indicated wild cherry, cerasus humilis,
shiny leaf Yellowh orn, and apricot, respectively. Bar represented means + SE. —M and +M denoted without
and with AMF inoculation. Different lowercase letters indicated that —M and +M were significantly different at
5% level by LSD.




V prirozeném a :
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Aplikace




prfima aplikace pod sazenici




Aplikace kapénkovou zavlahou

Pouziti:

- ovocnarstvi
- zemeédélstvi
- vinarstvi

Aplikace:
- kapkové hadice (podpovrchova, povrchova zavlaha)
- on-line kapkovace + kapkové jehly

Omezeni: filtrace > 130 pm (120 mesh)

“ NETAFIM oficialni dealer pro CR @) cHYTRA zAvLAHA

www.chytra-zavlaha.cz




Spole¢nost CHYTRA ZAVLAHA nabizi:

- Prodej komponentl pro zavlahu napr. NETAFIM kapkové hadice,
filtracni stanice, cerpadla, nadrze GENAP

- Navrhuje, instaluje a servisuje zavlahové systémy

- Specializuje se na vzdalené rizeni zavlahy napr. z mobilniho telefonu

- Padni senzory a meteostanice

- Hnojiva aj.

c CHYTRA ZAVLAHA

www.chytra-zavlaha.cz

“ NETAFIM




Déekuji za pozornost
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