« Aphids damaged vineyards throughout the Europe at the
turn of 20" century

» 1890: Spread in Moravia (first time in Satov)

* Phylloxera destroyed most of the vineyards and
winemakers had to search for new ways of fighting the

pest
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« 1873: Imperial-Royal Ministry of Education and Ministry of
Agriculture of the Austro-Hungarian Empire established a
viticultural high school in Valtice whose aim was to fight
phylloxera (by grafting grapevine)

« Various techniques were tested, starting with chemical
solutions to application of gas in the vicinity of the

grapevine; however, they all failed and were deemed
Inefficient
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« Several experiments tried interspecies crossing of
grapevine (Noah, Baco Noir, Seyve Villard, etc.) — results
were good but the hybrids did not produce wine of adequate
guality

« The most efficient technique: Grafting of European varieties
on resistant rootstock cultivated from American grapevine



* Vineyards are still infested with phylloxera and therefore
seedlings must be resistant to the disease

* Phylloxera is a species subject to compulsory quarantine
« Two forms: leaf and root forms




« Leaf form: Exists on rootstock leaves or in interspecific
hybrids (interspecific varieties), only rarely on leaves of
European grapevine

— Since the end of May — jar-shaped galls (pests enter the leaves
on top side of the leaf blades, galls are formed at the bottom side
of the leaves with orange eggs and aphids are inside)




Root form

Much more damaging

In common grapevine (Vitis vinifera), some of
the nymphs transfer from leaves to the roots
and suck on the roots, which causes formation
of tubers (6-8 generations)

Tubers are yellowish elongated nodosites at
first, tuberosities form on older roots covered
with bark

Certain amount of winged aphids leave soll in
winter and fly to other vines to lay eggs, eggs
overwinter in outer bark cracks, nymphs on
roots overwinter, too

Grapevine as well as the whole vineyard may |
be totally wiped out, all depends on resistance!
of the rootstock
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Protection:

« There is no direct protection against root form, the only
solution is to cultivate rootstock resistant to phylloxera

« Lower damage on light, sandy soil

* Registered insecticides may be applied on vines infested
with leaf form of phylloxera after first symptoms show
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Damage:
* Impedes growth of annual shoots

* Young leaf blades are spotty and wavy (due to uneven
development of infested and healthy tissues)

 Infested leaves and inflorescences dry out, inflorescences
fall

« Heavily infested vines gradually grow weak and die



Harmfulness:

« Highest damage is incurred at the beginning of a
growing season (Apr, May) when the overwintering mites
and a new generation damage breaking buds and young
annual shoots

 Infestation causes uneven bud break and slow
development of annual shoots; negative impact on yield
guality and quantity

* Most commonly 3-4 generations of mites

« Benefits from unstable weather and average
temperatures



Protection:

Efforts aim at balance between the pest and its natural
enemy — a predatory mite (Typhlodromus pyri)

Apply chemical protection, only if mites outbreak heauvily:

Spring and summer: Amount of individual mites per leaf
iIndicates a need to apply insecticides

Sulka may be applied during bud break
After the bud break: Sulikol K

Efficiency depends on proper timing and quality of the
treatment as well as temperature (more than 16 °C)

Omite 570 EW may impede heavy outbreaks in early
spring



Grapevine erineum mite (Colomerus vitis)
* A yellowish white to light pink mite

« Damage:
— Hemispherical concave blisters formed on the upper sides of
leaves

— Bottom sides of the leaves: Felty white coating which later turns
beige to brown




* Only individual leaves are infested, heavy
Infestation causes shrinking and curling of
leaf blades

 Harmfulness:
— Economically a less significant pest

* Females overwinter in buds and feed on
young annual shoots in spring; after the
leaves unfold fully, females feed solely on
bottom sides of the leaves



* Protection:
— Insecticides are rarely necessary
— For serious, regular infestation:

« Spring — apply polysulphides or sulphur-based
Insecticides

 After bud break, apply Omite 570 EW



Spider mites (Tetranychidae)

Most common pests: Red mite and two-spotted spider
mite

Polyphagous: Infest other cultivars and wild-growing
plants

Outbreaks during warm and dry weather

Outbreaks associated with intense chemical protection
(elimination of natural enemies) and intense fertilization



European red mite (Panonychus ulmi)
« Dark-red eggs overwinter
 Females are oval and red

* Feed on bottom sides of leaves
— Impede annual shoot growth in spring after bud break
— Leaves are smaller, spotty, margins turn brown

— Heavy infestation: leaves and annual shoots dry out, infested
Inflorescences fall and dry out, leaves dry out and fall




Harmfulness:

« Damage at the onset of a growing season — mites feed
on young leaves

« Heavy infestation causes decrease in assimilation
surface area

* Negative impact on guantity and quality of the yield



Protection:

« Create stable conditions for balance between the pest
and its natural enemies

 Direct measures — introduction and stabilization of
predatory mite (Typhlodromus pyri)

« Chemical protection: Only rarely (serious infestation),
use products that do not affect natural enemies




Two-spotted spider mite (Tetranychus urticae)
« Various colours, typical spots alongside the body

« Damage:
— Symptoms: Tiny, yellowish green to bronze spots on leaves

— Uneven development of damaged and healthy tissues — typical
deformations




« Mites feed mostly on bottom sides of the leaves, and
spin fine webs

« Harmfulness:

— Nurseries, boundaries of vineyards and vineyards on terraces
are commonly infested

— More serious infestation reduces assimilation surface area;
Impedes quantity and quality of the yield, and vine maturity

* Protection
— Similar to European red mite
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* Young larvae of the 15t generation feed on flowers

« Larvae of the 2"d and 3" generations feed on berries,
mature after 3 weeks

« Damaged berries are infested with grey mould
* Pupae overwinter in cocoons




Protection:

Efficient balance of the vineyard ecosystem
Harmfulness of the 15t generation is relatively small

Treatment against the 2" generation: Apply pesticides
regularly in significant areas (application period is
defined by amount of moths trapped in pheromone traps)

Organic products and arthropod growth regulators
should be preferred

Environmentally friendly organophosphates may also be
applied ’




Grapevine moth (Eupoecilia ambiguella)

Adult larvae are brown-red, less mobile
Grapevine moth has 2 generations per year
Flourishes in moist, wind-protected areas

Damage, harmfulness and protection — similar to
European grapevine moth



Hazel leaf-roller (Bystiscus betulae)

« Beetles damage breaking buds and young annual shoots
In spring, females feed on petioles, wilting leaves roll
Inward resembling cigars




Harmfulness: Rare outbreaks and low harmfulness

Leaf rollers overwinter in soil and infest vineyards in
spring after bud break

Polyphagous — infest fruit trees and other woody plants,
too

One generation per year

Protection:

— Promotion of natural enemies which reduce outbreaks
(chalcididae, ichneumon fly, etc.)

— Chemical protection is rarely required, only for extreme
outbreaks (Zolone EC)



Nutrition of the Ggrapevine

* Mineral fertilizers applied on soil do not provide adequate
amounts of all nutrients, soil-dependent

« Permeable soil (sandy, gravely) quickly drains nitrogen —
gradual fertilization is better

« Gravely and sandy soil may also drain K and Mg which
bind to clay in the soil

« Soll does not drain phosphoric acid, it is not mobile



DUSIK — N

v' tvorba bilkovin, ammokysehn a nukleotidu, soucast protoplazmy,

chromozomu, genu; enzymatické reakce

nedostatek

snizena produkce bilkovin, Gtlum rustu
propad bobuli — nedostate¢na tvorba auxintu ve 2. poloviné
vegetace > redukce vegetativniho ristu, urychluje se tvorba
reprodukcénich organi (semena), odbourani bilkovin

dlouhé, malo vétvené koieny <

vrcholky vzprimené, nerostou, listy svétle zelené, nejstarsi listy
zloutnou, ¢ervené zbarveni os letorostii, Fapiky nadervenalé, nizka
asimilace, nizka cukernatost




nadbytek

zesileny vegetativni rust, pletiva s houbovitou strukturou,
nachylnost na infekci

nevyzrava drevo, prodlouZeni vegetace, pokles odolnosti proti
mrazu a suchu, syté zelené, velké listy, zvySeni vnimavosti pro
houbové choroby, vyssi sprchavost

snizeni tvorby cukru, vysoky podil (obsah) bilkovin ptisobi potiZe
pri vyrobé vina

interakce mezi prijmem dusiku a drasliku > optimalni zasobem
draslikem sniZuje potiebu dusiku

prijem dusiku zavisi na velikosti listi, sklizné a obsahu pidni
vlahy



nejvetsi potieba dusiku: pred raSenim, pocéatek rustu letorosti

(diferenciace kvéti), po odkvétu (nasazovam a pocateCni rust
bobuli), pred zamékavanim

davkovani: tézsi pudy — podnm, leh¢i — jaro
nizk4 potieba: 30 kg.ha™

stfedni potfeba: 60 kg.ha™
vysoka potieba: 90 kg.ha™ (VZ, MT)
davky N je nutno kontrolovat podle listové diagnostiky — optimum



FOSFOR - P

v’ soucast bunék — fosfoproteidy, fosfolipidy, bunééné membrany;
stavebni latka nukleovych kyselin, glycidi, tuki, bilkovin,
koenzym; nezastupitelny, preména cukru ve skrob

nedostatek

- kere pretiZené vysokou urodou

- Spinavé zelené listy, Sedohnédé skvrny, slabsi rist, nevyvinuté
hrozny, hnédavé skvrny na okrajich listii, hor$i vyzravani difeva

nadbytek

- na habitu se neprojevuje (slaby rist, nizké vynosy)

- interakce: prehnojeni fosforem na vapnitych pudach (nizké
davky) - blokace transportu Zeleza — listy letorostu od vrcholku
Zloutnou (chloro6za)

piijem fosforu: pii sklizni 10 t.ha™ = 15 kg fosforu

nejvetsi potreba: stidium nejbujnéjsiho ristu letorostu, vyvoje
kvétenstvi a rustu korenu



DRASLIK - K

v’ iontové pusobeni — zvySovani bobtnavosti plazmy bilkovin —
zvysSovani reaktivnosti enzymatickych procesii; syntéza bilkovin a
plastickych latek (tuky, glycidy), preména svételné energie na
chemickou (fosfaty)

v" dobre zasobena réva: zvySena fotosyntéza, urychleny odchod
asimilatu;
v" velmi duleZity v severnich oblastech

nedostatek

- zeslabena konstituce, zeslabeni enzymatickych reakci — hluboké
zmény ve strukture a vyméné latek

- zpomaleni rustu, zkracovani internodii, mensi listy, nekrotizace
pletiv, tmavé hnédofialové skvrny, fyziologicka svinutka - listy se
sta¢i smérem vzhiiru > plodné kere, které maji sou¢asné nizkou

aktivitu fotosyntézy; starsi listy fialovy nadech, nizka
mrazuodolnost, nizka nasada kvétu






nadbytek
- vV polnich podminkach se nevyskytuje

- Interakce: mezi K a Ca, Mg (antagonismus) — pidy lehké, pis¢ité,
vapenité

prijem drasliku: zavisi na obsahu jilovito-hlinitych minerald v pidé,
jejich kvalité a nasyceni draslikem; v jilovitych ptidach nutnost
vétSiho mnozstvi K
draslik— nevyménny — krystalicka struktura jilovito-hlinitych
Y mineralii, pro révu nepristupny
vyménny — kationty K na povrchu jilovitych ¢asti
vodou rozpustny draslik — soucast piidniho roztoku, pro révu

VVVVVV

nejdulezitéjsi

nejintenzivnéjsi prijem: v dobé nejbujnéjsiho riastu

davkovani: ¥idi se obsahem jilovitych ¢asti v ptidé

ro¢ni davky — podle odbéru révou, urcuji se listovou diagnostikou
lehké pudy: 200 kg K;O  délena davka
stfedni piudy: 180 kg K,O ! cela davka
tézké pudy: 160 kg KO~ na podzim



HORCIK — Mg
v’ soutast chlorofylu, zlepSuje ptisobeni enzymii

nedostatek

- nepriznivé ovliviiuje asimila¢ni a syntetickou ¢innost rostlin

- projevuje se vyraznym zbarvenim listu — interkostalni Zloutenka
(RR, RV, MT)

- neharmonické pom&ry mezi K™ a Mg > vadnuti trapiny, ochrana
postrikem na list, opakovat pred kvetenim

nadbytek

- vyjimecné, zvySeny prijem Mg vyvolava nedostatek Ca (brzdi se
prijem Ca)

- interakce: mezi Mg, Ca, K; suché, pis¢ité pudy, hrozi
predavkovani draslikem






pFijem hovéiku: 30 — 50 kg.ha™ (50 — 80 kg MgO)
vyssi sklizné > pravidelné hnojeni

susina listu 0,25 - 0,35 %

N r

obdobi nejvyssiho piijmu: v dobé nejbujnéjSiho rustu

ddvkovdni: zavisi na davkach drasliku a prirozeném obsahu horciku
v pudé

Obsah Mg mél by byt v pudé v poméru k K pfiblizné

Mg : K=1: 3, aby nedochazelo k nepfiznivym jevium —
antagonizmu. Optimalni obsah Mg v listech se pohybuje v
rozmezi 0,25 — 0,35 % ze susiny listu.



VAPNIK — Ca

v" v iontové formé vazan sorpci na plazmatické koloidy

v’ pufry pfi zménach pH

v’ niZsi obsah Ca”" v pletivech plisobi proti bobtnani plazmatickych
koloidd vyvolanému K"

nedostatek

- zhorSuje transport glycidi, zvySuje propustnost bunécnych blan
- na pis¢itych, Stérkovitych a skeletovych pidach s kyselou reakci
se projevuje: 1. polovina vegetace zastaveni rustu, odumreni
vrcholka, blednuti lista, vrchni listy se svinuji okrajem doli,
vznik nekro6z od Kkraji, postupny opad listii celého letorostu



nadbytek

- pomérné ¢asto na vapenitych vini¢nich pudach, odstranovani je
obtizné

- zloutenka — od vrcholovych listii doli, nekroza az po opad listu

- interakce: v ramci antagonickych prvki, prijem vapniku sniZuje
prijem fosforu a dusiku

pFijem vdpniku: intenzivni po cely rok
120 — 143 kg.ha™, vapnéni 1,0 — 1,5 t.ha™
obsah v suSiné 2,5-3,5 %



ZELEZO —Fe

v' prijem rostlinou jako dvoj- nebo trojmocné¢ kationty nebo chelaty

v' koncentrace v pudé nizka, u kyselych pid vyssi

v z chelatového komplexu muZe byt Zelezo vytla¢eno jinymi
kationty, které p¥ijem brzdi a prispivaji k projevu chlorozy:
Cu>Ni>Co>Zn~>Cr~>Mn

v’ transport sniZen ionty vapniku a fosfati

v uvnit¥ rostlin je pohyblivost Zeleza mala, ale vétSi nez vapniku

nedostatek
- projevi se od vrcholi rostlin




ZINEK - 7Zn

v’ podoba Zn"", téZko pohyblivy v piidé, v rostliné je pohyblivost
pomérné mala, ale ponékud lepsi nez pohyblivost boru, Zeleza a
molybdenu; aplikace na list — vhodnéjsi mladsi listy

Y tvorba aminokyselin — syntéza bilkovin

nedostatek

- projevuje se podobné jako nedostatek dusiku > zinek se ucastni
syntezy triptofanu, ktery je predstupném heteroauxinu, zasobeni
revy vinné zinkem ma velky vliv na jeji rist a tvorbu kalusu —
velmi dileZité pro péstovani podnozové révy

- zinek redukuje oxidacni procesy odumirani chloroplasti,
Zloutnuti pletiv; virozni pletiva obsahuji malo Zn > zakrnélé
plody, zkracovani letorostii; zejména na lehkych piidach

davkovdni: zaleZi na sorp¢nich vlastnostech pudy
kyselé 0,2 % ZnSO,
neutralni 0,5 - 0,7 % ZnSO,






MOLYBDEN — Mo

v" potireba — nejmensi mnozstvi ze vSech Zivin

v' v révé se tézko pohybuje, nachazi se hlavné v listech a pletivech
lyka, soucast flavoproteinovych komplexiu

v" redukce nitrata na nitridy > 1. stupeii pfemény ledkového N na
¢pavkovy NH,, ktery teprve réva vyuzije na stavbu aminokyselin

nedostatek

- vyvolava zvySeny obsah dusiCnanii v pletivech, tim i zvySenou
tvorbu auxini a giberelini, coZ podporuje dlouZivy rust letorostu

- disharmonie v rozdélovani rustovych latek a Zivin mezi vrcholky
letorostii a kvétenstvim = sprchavani

- ochrana: aplikace na list pred kvetenim 0,05 % roztokem
molybdenanu amonného; na kyselych piudach zlepsi pFijem
molybdenu vapnéni

interakce

souvisi s kovovymi mikroprvky v piidé, antagonistické vztahy mezi
Cu a Mo, Mn, Zn, Co

davkovani: vyjimecné, 0,05 % roztok (Neuburské)
prijem molybdenu: brzdi se na kyselych pudach a postfikem
méd’natymi pripravky v obdobi pred kvétem



MED - Cu

v piijem ve form& Cu’" nebo chelati, nejdilezitéjsi v dobé& jarniho

vyvoje

v distribuce v rostling pomala, nejvice médi obsahuje grana

chloroplastii — zde pusobi jako stabilizator chlorofyloveho
bilkovino-lipoidniho komplexu; zpomalovani starnuti pletiv, za
podpory cytokinini vznika syntéza bilkovin, ktera méd’ chrani
pred rozpadem (oSetieni fungicidy obsahujicimi Cu zpomaluje
starnuti list); katalyzator oxidacnich reakef; biosyntéza ligninu -
dievnaténi pletiv

nedostatek

méné pevné &asti cévnich svazki (tracheje krouzkovité a
sp1ralov1te, pevné typy se netvori — sitkovice, teCkované tracheje)
zavazné poruchy latkove Vymeny v zavislosti na intenzité rustu,
tim dochézi ke sniZeni vynosu

hromadéni N, P, K, Mg, Cu, Mo > nevyuzul se pro rust

rozbor listi — metoda pro stanoveni nedostatku; permanentni
vadnuti, staceni listli, béleni listi a zoubkovani




interakce

- v souvislosti s dusikem, jeho nadbytek zvySuje potrebu meédi

- vy$8i koncentrace médi v rostliné potlaCuje prijem a transport
7eleza (Fe**, Fe*) > chloréza

- nadmérny prijem Zeleza > blokace médi

- prehnojeni molybdenem > potlac¢i se méd’naté prostredi (take pri
nadmérném prijmu manganu)



—

PRAKTICKY POSTUP PRI HNOJENI VINIC

. Fosfore¢nymi a draselnymi hnojivy hnojime na podzim.
. VSechna pomalu pisobici hnojiva, ktera doddvame na podzim,

musime zapravit do véEétSi hloubky (hloubkové kyprice,
podzimni orba).

. VuzSich meziradich rozorime uprostied meziradi hlubokou

brazdu a do ni navrstvime rozloZenou organickou hmotu
(kompost, chlévsky hniij, rafelinu) a na povrch nasypeme
prisluSnou ddvku mineralnich hnojiv.

. Dusikatd hnojiva pouZivime zjara pied raSenim révy a

k povzbuzeni ristu pred kvetenim, vhodné je jejich lehké
zapraveni do piudy.



