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V8&gen2 | tedrs®da, asopi su

jig v2ce neg deset |l et se vgdy v prosincov®m
jej2g obsah tvoS2 des2tky odbornilch pS2sphvk
podruh® nen2? tato pS21 ohak vlikd sskdadwia, nrmaa |DDtde s
pSes QR k-d uvedenl n2ge. 1 toto je malTl p¢
Ni cm®nnD z8klad zTst8&8vs8§ poSs8§d stejnl. Letog
prezentov8§ny na 27. mnoénAkwuu®mezi nBoonatk kownf
ochranD rostlin a zpracovg§n? {H4OodUldKRtT 20RBe vE
PoSadatelem konference byly VIizkumnl %stayv
dceSing spolevholstmZesmadlNl s«kTr. o., Troubsko
a partnery t®to akce jsou Lesk8 akademie ze¢e

technol ogick8§ platformBosbbthynptfohbbhdoueab:t
partnerem je vydavatelsv 2 Pr of i Press. Na konferenci vyst
hlavn2ho poSadatele tak® reprezentant.i Agr &
Vgechny pS2sphRvky t®t o pS2lohy byly recenzov
jimwaltlkS® podhRkovgn2 .

Lesk®, al e i evropskao®, zemDdDI stv?2z stoj? pS
udr gitelnou zemnDdDNDI skou produkci, j ak zaji s
popul aci V t®t o vhRtN jedlzdédwrldowdk ® ozemiddNIVs
| 8§8sti nezpochybnitelnl fakt rapidnhD rostouc?
tak dramaticky, ale budouc? rozvoj zemRdDI st
intenzivn2ch vstahopnild,i nm&v 2nce bruad esnrei guj 2 c2 s
pTdy, vyrobit dostatek kvalitn2ch potravin.
klimatickou zmDnou, chce ukazovat cestu, | ak
Sada stlreantoeugid?2o hZoedou pol 2naje pSes strategie
strategi?2m jsou toho dTkazem. Ve sborn2ku, Kk
pSedl ogena mogn§ odpovDiDN. AS jig se hHedns

technologi?2 spojenich s ji¢g zm2nhRDnou digital
ge kagdl |ten§S si najde pro sebe zaj2mavl

inovativn2ch vstupT do vgech bhasn§SBu®eh00w
se neobejdeme a jsou nezbytnim pSedpokl adem
nejen udrgitelnosti, ale i zabezpelen2 potra
t om, ge produkce |l eskichkvypaltiraati nvm2 s¥%r owi in
hl edat postupy, kter® ji stabilizuj?2 a u nnhKk
VE&gen? !ten§Si | asopi su Proda, autoSi pS2sph
vazbu, napigte pros2m sval¢inat@xfamujefca jfraasferuna kv
To, ge s e tato pS21loha dostane k tis2cTm

agrokomplexu, je jednou z mognost?2 efektivn:
ng8zor a byli bychoNwma rz8dvilNrz as iz pdibtvnool 1> nv apzobdul k o v
pSisphRli svimi pS2sphNRvky do t®to pS2lohy, v
kolegTm z vydavatel styv? Profi Press za mogn
dny.

Jan NedDRI n2 Kk
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Optimali zace metodyin vitro gynogeneze
u ci bul e AlunedegaR)s k ® (

Optimization of the method @ vitro gynogenesis
in onion Allium cepal.)
Bartogovs8 P., Kl2zma M., RosPRrk&@i IH.I,. V.2t &1
Vizkumnl %stavvviiostlinn® viroby,

Abstrakt
Byl a op mal i zov8na metoda regener adlumgynoge
cepy . V1 embr y?2 byl zaznamen8n od cca 40.
en orn2 | 8§sti sementkpiakhBspedkh®mavp
esovitl] varem. Byla pozorovs8na i (sddgener ac
20. dne kultivace). Regeneranty tohoto typu
(donorovou) rostlinou. Regenerace celistvich
u gech genotypT. PodstatnihD s pri®yn BFjcch? Adly laa
ostupRovSE8 pouzid, 83a%BD&s pn®mz iub i(lMh428)9h pou
amn® byly i rozd2ly mezi genotypy. Do ne
lin, Ysphgnost pSevodu byla prTmRrnhN 83Y%
ovwa:Partenogenezén vitror e gener ace, m®di um Al, m®di u

otevs$S

<—

v
edn
T zn
0st
| 2 |

Abstract

The method of regeneration of gynogenetic embryos in oAildinrh cepa was optimized. The
development of the embryos was recorded from about the 40th day of cultiveliem,the

upper part of the testis gradually opened and the subsequent growth of the embryos with a
typical horsesheshaped or acshaped shape. Regeneration from somatic tissues at the base
of buds was also observed (from the 120th day of cultivatiopn Regenerants of this type are
genetically identical to the mother (donor) plant. Regeneration of whole plants of gynogenetic
origin was achieved for all genotypes. Tatage cultivation on A1 and R media was
significantly more successful than esiage altivation only on BDS medium (0.32.32% or

01 0.14% of responsive buds, respectively). Differences between genotypes were also evident.
A total of 21 plants were transferred to p&terile conditions, the success rate of the transfer
was on average 83%.

Keywords: partenogenesi# vitro regeneration, A1 medium, R medium, BDS medium

bvod

Cibule kAluhgepssky el osvhDtovhD pat$S2 mezi nej g
LR je cibule kuchyRsk8 (d&8le tak®gcodpbe} der
jej?2 spotSeba kromhD rajlat se jedn8 o jedin
osobu (11,1 kg v r 2019) Z cel kov® roln2z s
60i6 5 % dovoz, zbytek tev;oS$ andooznfSsc?bittred 2t vpr g
viznamn®, na cel kov® spot SebhD se pod?212 v je
v jednotk8ch tis. tun rolni.

Z hlediska sklizRovich ploch se jedn8§ o nagi
jej2 vimRDra stabilnhD pSekraluje 2 000 ha (2
nejpRstovanhNj g2ch zel eni hl, 6s ptoilse.| nha)s, i dzSeel Ronv
1,3 tis. ha), mr kvz a okur kami nga kd 8B &ad¢ kitaonv
2021) V. Lesk® republice se pRstuj2Ag®edevg?
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jovhD se pNstuj?2 tak® kr 8t k cAdasaalonfcuno diriTdy
| eA. fistulosunfaj. (
vodu vebk®hbdbuvkzpa i jej2mu glechthDn2 v
N, tak i v tuzemsku. GlechtnhDn2m cibul?2 wu
mo a. s. Hl avn?2mi glechtitel skT mi znaky
,cTpmm gadavky na fotoperiodu, skladovateln
al g2 vliastnosti jJjako je odolnost VvTIi s u
, barva cibule a obsah silin? (psSirbnllT2cgh ts |
2mu kulingSsk®mu vyugit?2.
i ck® metody tvorby l ini ovich odr Td v
reedingu) j1Q riveatj 2w 2z ®Wbivylkd £t i8 na pogad
2
0

— =

<
—~ o aaT ™

O OO~ ToTuwvae " oo p

y g
av
kaj2c2ch 94y JdTdqtFo apémt 29 i pir oybridy.a | ¢ t
ti mentu nab2zenlfch odrTd cibule se toti
vovat a dnes;jhnyabprriodsyt.o VpySenvall S8ud &) 2s eF vys ok
vnanostter ojreosrnt,n& pro velkovirobn2 pBiDs
ch zaveden? umogni | objev saml|? sterili
gen® neplt odmbPtbiFi gyl v.e Wak poug2vaj?2 t38
erlt mateSsk§ |linie, udrgovatel sterility a
ht Dn i bule se tedy u n8s i ve svDt
n dn2 gl echtnDn? m§ d?2 kzgakyhet er o
rTstu, vyrovnanost). Nevlho
[ , pSedevg2m konven| n2 mi n

NN OLK<STXT +T5Q@®UWNOQ
O O< TUOUN—TT—T0D< DX
—— =— 055 0T®

oo

SIS X< M~
— —

l iniovliehyrdirddi@ jce bug @k
zbyt kov8 nevyrovnanost (h
vgak molyprlidyi pw® kgdovVay
rosty, mu s 2 [ t ytkoo mpdrnfedcy,y ruens @.orvnneé g |
str8nce homozy tn2. K virazn®mu zkr8cen? do
komponent a pro z2skgn? 100% homozygotnost.i
gynonegenezér egener ace enmbarpy2o0iand&hl edbsd | in z ne
podm? nrk@toh Zcela homozygotn? mater i §I j e toa
vegetal n? sez-ny. Prvn? uspRNDgn® experimenty
minul ®ho stolet?2avAkzzgmont{(nadapP88, Capimpnon a

(o gV I @ Ml ¥ ¢)]
= » >0
®——0 T —
o0 0w~
oD X< -

S -
QS N

N

K

=

OIS —TOoO< —O0

[
h
s
aret al 2019) . A
b
g

byl vy zveéejnDny des?2tky prac? s YspBDgnou tv
(bl2ge viz pSehledov® p u bet al 20a9¢ khan® bl.&2@20). la Thal
kdyg se iBbrmdn?fidetpggrogep&zi , S|InnIV|trcseIekI|
kultivace a regenerace eliminuje nedgivotn®

rostliny (Bohaneet al.2002).
V. posledn?2 dobhR vizkum v US®t o Talrleasktui, dkioddlie

Pol sku. 4 noerJg2 ch prac? j e mogno zm2nit
chromoz- mov® s8dky pomoc &tal@mtliShi, t dteisd loivEm 2a ¢
kultival n2ch ema®dd 29 )(,Mart hatgaak 8¢ or T ( Yar al i a
chladov®ho pSedpTsoben? (Yaeta201&Kartkane RlHrlyYJ9
responzibilitu. | kdyg byly i wu cibule provs
v pragn?2kovT cohg eknuel zteu)r,§ ctha t(oa rivtest ordoaz dz2alt 2ard ug ycri
inen2 Y@pINgmEpr §ce je uv®st visledky opti mal
T c

regener ant ibule~kuchyl'?sk®, vyugitel n®ho v
zcelaunifo mn2 ch, I iniovlich odrTd a komponent hybr

10
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Mat er i 8| a metody

Donorov® rostliny (tSi gl echtitel sk® mater i §
zjarovizovan® sazigDRy minpr domB8nygi bulr mo&O0OMor av
bylajednok i v vys8zena do zahradnick®ho substr 8§t
udrgovsgna v S2zenlch podm2nk&ch kultivaln?
emoP//sm 22/ 18 AC den/noc) ag do f 8§ze kcaeten?2.

1/ 3 kvDtT, cel ® kvDtenstv?2 bylo I se stopkou
l amin8rn2ho boxu, kde probhDhla dvouf8zov§g8 p
etanolu, resp. 10% roztokem komem®mé hoPib®I| ¥Id

optimali zace metody byl a etal2t0dWv8 n anr etbov .d vjoaudt
(Michalik et al 2000) kultivace; po dTkladn®m a ope
destilovanou vodou (3 x 5prnTimmurtu) 3b ymhnma ij esd nkovtl
um2sthNna na dva typy agarenpodpyesvrylreinohv kbl
mi sk&8ch: Al ( n 1989) nebo BDS (Dunstan a
fotoperiodpn 1 h aZ/sS/DtBImé)riiammEylzlkaDti3@@c
poupata po 7 dnech pSepasd g.d3938).nRegenaacenb@al i u m
sledov8danm2ch intervalech po dobu 3obouNs 2 ¢ T
variant kul tivacleerbylvy® pRasrr@@gdowB@nmyleaagbmerhns
siobSe vyvinutTm koSenovim syst®mem byly z Kk

tekouc? vodou pro odstraniDn2 zbytkT agar ov®h
na 20 minut,tvp8ETeoypddmRvid 8 cm s visevn2n
Previcuru. KvRtingle bylyl@akm¥ytprepervfovoga
mi kroklima a pRDstov8§n2 ve skl é&h8 kdin2a)j. dd§ sllod
postupm@op$@?2 s2l2c2ch rostlin do vRtg2ch Kk
mm. Byly vyhodnoceny typy a frekvence rege
kultivace.

Visledky

Cel kem byl o 3% pdupaiwoow|8thw Z7a Vv g e pylinwvigokgltwateo t y py
(tabulka1)Od152 0. dne po zalogen?2 kultury byly pozc
(obrsgszek 1A, znalena jako typ 1) nebo | en

obr§zek 1B) z b8ze exppsSatBodn®LasTsobyl yogol
vyvinutlTch prTtT, po kombinaci kalusu a pr]
pror Tst&8n?2 pouze neorganizovan®ho pligH.i va, b
OdlignT typ regendercaccae 4bOy.l dpnoez ok wlvt§inv aoc e , K C
otevSen2 horn2? | 8sti semen2ku (obr8zek 2A) a
l'1). Pro tento typ regenerace byl chariakter:i
2F) VI sl emdckey rfergeekrveer ace u jednotlivich geno
kultivace jsou v tabulce 1. ZT s |1 edk T je patrn®, ge podstatn
kultivace na m®di2pamdNAL .a tRkj d K9 resp.@ r egen

| "

1,32%r esponzibiln2ch poupat :
resp. 0,000, 14 %) Evident n? byl y i rozd?2ly mezi (
obrg§zek 3) bylo pSevedeno cel kemSedodwsbyi:
pr TmBDrnhD 83 %.
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Tabul ka 1linvittdK sll teidkyce a regenerace u vybranlch ¢

o N N - oo
52 8 5§ o5 o%
E g "tz g; 2§ 2z 9§ fz05 24
g 5 o:% %’% mg %’3.‘ mg :)',’3_‘20 R%)
- V] 0 x o X X o x = x o Xr=s>o N o
Istupf c1 1173 5 0,43 1 0,09 1 100,00
c7 1455 12 0,82 2 014 2 100,00
C19 1311 0 0,00 0 0,00 0
Celkem I . (polet, 3939 17 0,42 3 0,08 3 100,00
2stupf c1 1264 17 1,34 6 047 4 66,67
c7 1135 33 2,91 15 1,32 11 73,33
C19 1019 6 0,59 4 0,39 3 75,00
Celkem I 1. (polet 3418 56 1,61 25 0,73 18 71,67
Celkem | .+11. (po 7357 73 1,02 28 0,40 21 83,00
Diskuze
Pro dal g2 wvyugit2z ve glecNhtiteIschh prograrnm
vznikly procesem gynogeneze, tfthze opl ozenl ch z8r odkT. Regene
genetick® st maEtne $s ktoat o(gd@®n og o v ow Pegeneracs zel i no u
somaticklch pletiv. Tento typ regenerace po,|

me®diopmglitnaftyl octov® kyseliny a 5,0 mg/l ben:
regenerovalo ag 10% poupa)l. (CQonsagitch|l expegeém
obdobn® vhlisd cidkka zpr TmRrn® responsirkBimciity
pSedcleap®ch ment & al(2MiocOh)a | ikde byproTmdrzuor®yvEn
regeneruj2c?2ch gynogenetick8 emdalyd 2(0W0 4n)a quivcs
u 14 genotypll6,rdd@ pMIi2zn0ann8l vIiv genotypu na
regenerant T byé&d cphuobzl 2i ckho vpsrnet 22004, Kifaretaap 2018, Al i
Dhat a Thakur 2014, Fayes$ al 2015 aj.).

-

zjigtBDno, ge pomoc? optimali zovan®ho
eticklTch regenerantT cibule kuchyRsk®
neg8§douc?2 regenerace ze soZdnavyegitch
j sou nezbytn8 dal ¢?2 optimali zal n?2 op
b
I

O 0O «Q
—~+ 5

e
S
y 1 LI
eldlke[dizs ka responzi bi%mvahyu piouwlaznandrel tvSleib\
schopnost ; pro vVvivoj mesttcadye | peu g 8 dho u g ?
nost2. Dalg? nezbytnou soul §st?2

0
regenerantT pomoc? antimitotickl
ul e kuchyRsk® na hy®jk&poazd dkold 16%.er §8r n

pti mal
ch sub
2ch pr

Mmoo C Tt o< w

cCwnwwnw < 33QWN
OO T~ O3S —<
X 00O —0>S0037

O T
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Obr8zek 1: Varianty regenerace ze somaticklch pletiv

Aipol 8tel n2 r egieprodr8aced n@r Trtefy;enBr ace ne o ri@Ragereracev an ®h o

dobSe vyviniutRlegre ner hckdlusp® EMTi aexphedéstuat € nD vyvinu
spol 8tel n2 tvor bouirkaosSiemm2y @®heog esryesrt a®omau ,vddnat ®ho kal usu

pr TmRr semen2kT 5 mm
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Obr8zek 2: Varianty regenerace gynogeneticklch embry?2

Ailotev r §n2 semen?2kpr oviist §npkambiregabr(yvi zp ogdikpokvad)v;i t @ h o
embryo o0l 8t e| n?2 regenerac? enkbrycS&ryqnv@tkde)e$to®mulmEtvar,
semendikegeferace koSenoverhov &hyos tv@nBug e rt2v)o;r bpar TkrolBr s e me

14
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Obr§8zek 3: PrTbhh regenerace a dopRstovgn2 celistvich
Airegeneranty, pSepas§govas®lnayl,erege®eRom@adi®um; embdr
4 mNs2ce po zalogen?2 kul tiurrgys t(lpirnfymNro dmSe vbeadRekny? 6d00 e
St §S2 rostlin iBvimPsPcdrpd(grTm@e nRuiDbuding | gy M@de man) i; ¢ D
po zatadgen?2 nathD v podzi minim koub d oubr2y, (1p4r TrmiWs 2 ckTv N d nA&4d
gynogenetick® regeneranty cibuldet avied n sikw Rtn 2gkyanwigem e p i
regenerantu (prTmRr nejvhNtg2zch poupat 5 mm)
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Porovn8n2 mrazuvzdornost. gener a
u vybranlch ovocnlch dSevin

Comparison ofrost resistance of generative organs of fruit trees
Bilavi2BobdrdFus®., Z8meln2k J.

WTzkumnl Ystav rostlinn® viroby,
2Institute for Problems of Cryobiology and Cryomedicine NAS of Ukraine

Abstrakt
Generati wvocodigényfesl adisol Ilvet eclhbldad’o p
zal 8t ku ragen2 viskytem mrazovich period, po

novich odrTd ovocnlch dSevin a je u nich pot
org§ma@nich femodfdwer&m2 Whodnlch postupT hodn
vybrg&ny dvhD odrTdy mermRkiylclCaherda§ a2 St pjhamr
por ovng8n? pr TbNDhu pogkozen2? a charakterizaci
di ferenl n?2 skenovac? kalorimetrie.

Kl 2] ov®volcoowa:dSeviny, krystalizace |l edu, ter

Abstract

In recent years, the generative organs of fruit trees are often damaged at the beginning of
sprouting by the occurrence of frgeriods, late spring frosts. Breeding of new varieties of
fruit trees is underway in the Czech Republic and it is necessary to determine their frost
resistance of generative organs in their early phenophases. Two apricot cultivars, Candela and
Sophinka, adifferent phenophases of spring development were selected to compare suitable
procedures for frost resistance evaluation. Differential scanning calorimetry methods were used
to compare the course of damage and characterize the state of water in the buds.

Key words: fruit trees,ice crystallisation, thermal analysis, generative buds

bvod
Navzdory glob8l n2mu oteplov8n?2 se riziko po
mTge dokonce zvIgit, pokud dojde k 2z arr8tzkyu v

PSi porovngn2 klimatickliomejvdkgéch pk®oabini o
VLesk® republice se pogkozmme2l esdard?Tc ho vloectnd cchh
KviznamnTm gkod&m doglo v SadD Ilpposiukeedace ch | e
2020 d2ky jarn2m mraz2kTm pSiblignnD |tvrtino
pogkozen2 mrazem doch8z2, kdyg jsou teploty
rostlinnlTch pletiv. Mragzmnezdck® ®tdoz vissi nla
dal g2ch faktorech. Zej m®Bna generativn? or g8
postupuj2c2m fenologickIm vivojedian® Sfi émonfy§ z
sniguj?2 odolnost orPP§rkT zlein2plretsitvy i \nT Imr amreanz y
|l edu, kterT krystalizuje uvnitS anebo vnhD bu
l et 81 n2 d2ky poruch8&8m membr&8novich syst®mT,
Extracel ulystal il zaloes §pkgk oz uj e b u Rxkryo tpoSpel daesvt(]

bunDKk, | 2 mge jd achh 8dze2hykdr at aci . Ta je | ets8lnz,

extracel ul 8r n?2 krysmakhaacic k ®Juj e p odgokcohz8ezne2t |
rostouckmi Kkeyostval ykv ekdoyugc 2chmj dvel hwnu ovocn®h
krystalizaci, tak se |l edov® krystaly v pleti
tak® dle pS2padnich bari ®r -Sroatti, 29&eRa.2 Zl§amkd
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1994, Wi sni ewsKki a kol ., 1997) . Mrazovsg§ odo
aspr TbNRhem vivoje se mRnz2. PSi podzi mn2Zm vst.L
teplotvr ost |l i n§ch k Sadnh fyzotou dpet ck® cthe paldaatp .a c\2
stoup8 obsah jednoduchTch nestrukturnzch sac
(Kell er a Loescher, 1989; Pal onen, 1999, B
mrazuvzdornosti, post upuj 2 c2 m tzvyigzmlv@n@)mottlecp)sk kl es §.
rostliny schopn® se pSi ng§vratu nigg2ch tep

Vige uveden® vnitSn2 fyziologick® charakter.
doch8z2 k plhigkoZzem?2 or gnB[N an §psiteutpiuv .d oV veget
generativn2ch org8nTtemlsat owm, tlegpy ov at Polgk o z
tvorbnD krystalT | edu. C2l em pr8ce bylo char
or g 8§ nweythr anl ch odrrTlzdn Tneelr ufR&knyofv8z2 ch ragen2 pu
met od di ferenl| n? skenovac? kal orimetrie pr
teplotami.

Materi 8 a metody

Vihony merunhRk mat er iT®INhly IpyS enokjihads h@ Bdvoy bazv | zaer
VGPO Holovousy. Pro mRSen? byly pougity gen
vi honT nReunus Rrkngniacd.. var.armeniacd odr Td ' Sophinka' a

charakteri zaci mrazov®ho pogkemzemnat ibwrd?2yhovymb
nal ®v8n?2 pupenT a ragen?2 pupene, pS2padni i
|l edov® krystalizace a cel kov®ho mnogstv2 kr

AC. MNDSen2 byl 6epeal Bd MnodanerunQR00a @A Instrumants).

Cel ® dormantn2 pupeny byly um2stiDny do hlin?2
Termick® vliastnpsTbNRhw!l ghlmdSemzy Yvi vabs&ovou a ¢
frekvence 0,2 bod!, promlivgn2 pnnfdo&kekemm)3 anl anal yzov
software TA Instruments Universal Analysis 2
graV|metrlqla)koap\r)OJC§3d1$enr¥ pod? | z Aktiethvodyv ® h mo
( AW) byl a mDSeanrpommdSJ(S?ean%Q(ﬁnwjley AW dy  (HY
Rotroni c) (n=8) . NamhRSen§ dat a, tepl oty K r
statistick®ho software Statistica 7.0 (Stats

edky
U prvn2ho odbDru, 11.1.2028enéeabfgrzecmad ®yg
mer uRky, Sophinka a Candel a, obsathomtoa yo d®Nrot
u odrTdy Sophinka a Candela 0,969 a 0, 964.

pupenT, byl u gener at SopmrkeaCandelagodsallvody 8%3Poca me r
71,5 %. Aktivita vody bylax omt o odbRDru u odr Tdy Sophinka
t Set2ho odbRru, 4.4.2023, fenof§ze balonu, b
a Candela, obsah vody 82,0 % a 8%,9Aktivita vody bylavt omt o odbDRDru u odr T
a Candela 0,959 a 0, 966. Souhrnn® zobrazen
sledovanTch odrTd meruRky Sophinka a Candel a
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90 * X099
80 . x 0,98
70 0,97
60 0,96
—. 50 0,95 =,
=
= 40 094 3
S 30 0,93
20 0,92
10 0,91
0 0,9

11.01.202316.03.20234.04.202311.01.202316.03.20234.04.2023
Sophinka Candela

 \V/C e AW

Obr . 1. ZmDny obsahu vody €rWct)i van 2ackht ipvuipteyn evcond yme
inka a Candel a, pSed a po ukon|len? dor mance.
z11.1.2023 (P<0.05). ** o0znal en®.3RIPWO5). se sign

a termdgrvamthgeragrsan T odr @dybMeur uRkly a Ce
u j e mraTbddhru Z.h|l ¥zen?2 (cooling) byl y
2daj2c?2 ptesti alkichacBNhedy owSevu (heatin
kapal n®ho -saupé&nstce2 ohSevu detekovs&no jako
korespondovalasin o g st vz m kr yEltSaelni®mk & zvwa &k . v

ngzk
ohSev
odpov

4
2_
°
=3
3 o
[T
© >
% Heating
-2 1 \ \\\’//
-4 T T T T T T T T T T T T T T T T T T T T y T T T T T T
-100 -80 -60 -40 -20 0 20 40
Exo Up Temperature (°C) Universal V4.5A
Obr . 2. DSC termogram generativn2ch org8nT mer
roku/ fenofn&a2®viE:n2p lepuligprefnger a, b Setzeelnk avaggnd8o 7| nPrugp.e n\é
| §sti kSivky je p2k kdypsnal i Basdce KIBherhkyclhleazpenk?
Vel i kost plochy p?2ku opdupoevrtud.§8 Ryrcyhslteas wi zooyMl aanz&e Ov2oAd
min,
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Na obr 3. je obsaderkerysttiadunzol an®g Smoagh vt est
bNhem c¢hdm&ewnt \ae fenof §8zi nap®VYBNAU ac hrlaagze
generativnz2ch orgsnT vV e f e n o fagQ@andelanabsa®v 8§ n 2
krystalizovan® vody 36,9 % a 35,2 %. Generat
vykazovaly hodnoty krystalizovan® podpnDRW1, 4
chl azen?2 generativn2ch or g8ynsTt amhlllzyo vSonpgh ivnokday
61,1 %. Generativn?2 org8ny odrTd Sophinka a
a 62,1 %.

Na obr 4. jsou teploty krystalizace gener at|

chl azoehn2evar ve f enrod@ern? ngpu [RéiBdn.d “@hl azen? ge
org8nT ve fenof8zi nal ®v8n2 byla tagpA©ta Kkr
a-83AC. Generati vn? org8ny odrTd Sophinka a

krystalizace-6,1AC -6slAC. f¥é@of §ziprfafan2 chl azen? gener
vykazovala Sophinka a Candela teplotu krystalizac6A C -8alAC. Gener ati vn?2
odr Td Sophinka a Candel a pS371ACoemAELCY U mDl y tep

*
* * *

11.01.23 16.03.23 11.01.23 16.03.23 11.01.23 16.03.23 11.01.23 16.03.23

2RI
N
o O

Krystali2z @ y t [%P
= N w N a1 ()]
o o (@] o o o

o

OKftFT SyN 2Kn$g@ OKtFT SyN 2Kn$g@
Sophinka Candela
Obr. 3. Procentk r yst ali zovan® vody pSi chl azen? a ohSe\
Sofinka a w#andel a, ve fenof 8zi nal ®v8n2 pupenT
chl azen2 a ohSéevuy boyzlnaal leh ®A G ominm t pdnos 21.1202§ ni f i k a
(P<0.05).
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Sophinka Candela
OKt T SyN 2KnSg OKf T SYyN 2KnSg
11.01.23 16.03.23 11.01.23 16.03.23 11.01.23 16.03.23 11.01.23 16.03.23

Obr. 4. Teplota krystalizace vody pSi chlazen? a
a Candelayef enof 8 zi nal ®v8n2 pupenT (11.1.2023) a radg
ohSevu ALy ltna n1 0

Teplota [C]
© & 4 5 &a A N Bk O

R
o

Diskuze

PSi posuzov8n?2 mrazov® odol nosti rostlin se
Tato pozorovg&n2 maj homeoaemngdpimrealznuheldiaz mamt v
spolehlivosti vIiskytu mrmkmemothn psetrii osdt an g&arec
porovng8n?2 pTsoben? viivu n2zk® teploty je r
zmet od, kter8 je pro posouzen? mrazov® odol

charakterizuj?2 chov8ahk p/loejtyi\péq onr gz nuf .2 Temlt
a jej? pod?2]l jsou zmakkaoarz erk?tmrdark® retsrpwktdwrj ye

1978, Meng a kol ., 2007) . PSi stanoven?2 obsa
nal ezeny u weerT asti am2sthi pky viznamn® rozd?2]|
nich doch8zelo k viznamn®mu zvygovegn2 obsahi
odpov2d§8 tomabs drowdiomhZAZmBn&m bNhem postupu d
odr Td bgho dpggg§ch hodnot obsahu krystali zo\
cog je d8mmwmg8rrech gkocowh8z2 ke krystalizaci vo
vzorkpsr TbhiNDhu udhtSeawn® zk1T ch t epdTovto,d Td op okstt eurpiuc hr
zmr azovs8ny, vizoborbr|l 3.3 Jaak4.d8VeplzTvg, tak ne
odr Tdaf®imciv stejrmddhenféEéBzebsahu krystalizo
krystalizace. Na rozd?2]| od teplot knrfynsit al i z
fenof §8zemi, u obsahu vKkrryasztna®lniuz azwal ng& nwv2 o dhyo dahood
pupenT obpuTbldmdmdi segetyggé fenof§zi, cog uk
krystalizace a zvigen?2 pravdhDpoidojpajoisech PpDed
do pozdRDjg2ch fenof §z?2 | edov T mi krystaly. Y
termicklch @lharmaktear?i striakz ovw ®ho pogkozen? ge
dSevin, konkr®tnhD meruRkydamBpemtupl §pkaci al
zamhNS2 na porovn§n2 rozs8hlejg2ho spektra od
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Z8vDr

VnitSn2 fyziologick® charakteristiky generat
aktivita vody, pod2l kryst dloidnl® yyvodySia kttepll
kpogkozovg8n2 pBRBgbNbuojeEnThvvystmoeinédm?2 zkadh
kpogkozen? generativn?2ch org8nT pozdn?mi jar
To vede ve gl echtvint2g2orvmoocsntiic ht &tSce v rno bkl e mat i

g
postup charakterizace mrazov®ho pogkozen? (
mer uRky bude na pracovi gt. VDRVGDO. Hol ovoufy
vyugit pro stanovenpge rmsr paezkutvizvdno?r cnho sgt e n ontoypl Tc ho
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V2cen8sobn8 sel ekc drifdiungptatensel. . ) e tnal & ylgy
fixaci dus?2ku pomoc?2 acetyl ®&n r e

Mul tiple plant sTelidootliiomm Jpfrfadediseelgbbeer n{ tr o
acetylene reduction assay

Dybov¥ WMr n®HHofbauerJ2 St avehn2 Mavd8udkovs M.
WTzkumnl %stav rp2oenjng8&kadnspse00/ &, 664
2ZemRdNI skT vizbum, Zaspobhdnd8kot00/ 1, 664
Abstrakt

Jetel Triuflml2i Um )prpaatteSfe mezi viznammk®2 pR ecwni miy.
bakterliedmneidi z Rhi zobi aceae, kter® fixuj?2 vzdt
zvyguje obpBhdD.duNPRPtkmogen8zovou aktivitu | ze
(ARA), ku&®rsSchvympmdsti nitrogen8zy redukovat
na amoniak. Tato pr8§ce je zaemNSemanawal ietl elkicc
fixaci dus2ku. Selekce byla provsg8dDhDndogmlao z 8§k
knavligen2 nitrogen§8§zov® aktivitwyvigie pedsa$
hmotnost rostlin. Tito potomci jsou vhodnTm
KI 2] ov8isolloovga:ck 8 f i xaclea idwd 3 luum, pj edeeehols@nn|2n ?
met oda

Abstract
Red cTowveol i(ulm )priag emsei mportant fodder crop

with rhizobia bacteria, which fix nitrogen f
symbi osi s increasiers gdiel .niNirtorgeegie ncaosne eandt i v i
acetylene reduction assay (ARA), which wuses
ethyl ene, similar to reducing nitrogen to a
clover rf dori oHioggh ec al nitrogen fixation. The sSeE€
increase in nitrogenase aktivity was not ach

and the fresh weight of the pl antter iwalsr fi orc rfel
breeding.

Keywobdsel ogi cal ni troglan ffoil x aXm @arcaettregidseerced oV e
assay

bvod

VzemDdNDl stv2z m§ viznamnou roli | el eN bobovit
pNstov8ny jako Ipd<leovilJreydnmeb o ez @t8Kjl laadin€dcih jpe
l ul Arri f(ol 1 um pktagreinspe bohatl na b2l koviny

b2l kovin obsahuje ~d2kyhl?nmkuaT'rn'sthbmeikk@oebB'wﬂnmi
l egumi Dgs &t em®z dle@mulk ug les2 k na amoniak. Jet el

kvality pTdy nejen kvTlIi zm2nNDnNn® symbi-ze (u
kg dus2ku na hektar za rok; Peoples et al .,
hl ubok®Ml ov®mu a vhRDtven®mu koSenu, kterl nec
(2 roky). Je vhodnl i do m®nnD Ywrodnlch pTd,
na povrchu ulehl® a dbhgpatehnpPTd8sbbejngd2 vi gl
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pNstovg&n a vyug2vyin st Pz nduohitbu Bealcaiovhsni , vve s
kpastevnzm %% el Tm, na serkolneb®0na®)sil 89 (Pe

Il nterakce mezi koSenovIimi syst®my bobovitlch
vyss e specifick®. Jeden bakteri 8l n2 kmen neboao
poujedn2m nebo nhRkolika rostlinnimi druhy, ¢
hl 2zek a fixace dus2zku (Mytt onnt eln9z8i4t)N sDyrmubhi y
fixace dus?2ku, ni cm®nMN potenci 8l n?2 mnogst v?
mnogstv2 dus?2ku obvykl e fi xkdyagh ®he® miao lpmdi2ccl
dus2ku ovlivRov&na mnoha hfeakttarbyi,l ijte, odh a dack
nafi xovan®ho dus2ku zvIigit prost SeEdaveat o¢ ma
Ti khonovi ch, 2003) .
Fixace dus2ku je mogn8 d2ky bakteri 8§l nzmu en
trojn®mobhekbgbdegn®ho dus?2ku a vzni ku amonn®ho
aktivity se vyug2vsg8§ acetyl ®n reduk] n? met od
vzni kl ®ho redukc? acetyl ®nu, neboS enzym ni't
dusz2kk ,acteada yl ®n. Tato redukce m§8 stejn® pogadsea
dus2ku na amoinnwmlkastli kbdylga vt at o metoda kriti
potvr di lpol, 8§tgeel n2echv f 8z2ch ¢glechtiBn?y pFelkmiu vh
efektivitou f i xalreo vdouTso?kkhua n(opv@ dictho, b n210j i v
Tento |1 8nek ukazuje selekci rostlin §nectiel e
|l ehog byla vyugita acetyl ®&n r e d8unkil nn?e jnve2tcoed af.i
jedinci, kteS2 jsou d&le mezi sebou kS2geni
odr Tdy.
Materi 8§l a metody
RostlinnlT materi §l
Sem2nka jetele luln2ho bybpeyr |pa ejnme dn ozna | zZRavsgentyy
dus2k deficientn? z8l i viBesw bKaohc amtzrtaoce cma k
5@/ I.HPK)  @/71 £Laed 15 g417 :OMgSKooncentrace mil
vz§sobn2ch roztoc2ch, $£é&ddHny5 01030 0gx/:l 1Ch €5l ag/olr
NaMo @ 5,0H 29 0@8BQng /8l0 Hnhgl/ 3.0KC ulS80 0 g i0OH NGOl
ZnSIO7:0H) . I nokul ace semen8|l kT rhizobi 81 n2zm Kk
RuzyRIi ZdZobi um | dgumi;hodsamalmen? : Jet ®Vr 38 )u| n?
pobNhla 2 ag 3 tildny po v ytseek?t.® Rhm®&doibu u(ny ebays
0 g/l ma n#iPto 1 Q, 20, go/71gOHNgEHKOL P/, ¢5 INakVv asani co
trakt (Tittabutr et al., 200@akteNa8§jednku
I pSid&§no 125 ml m®dia. I nokochumsbyl al1pro

0 i
AC ve tmhbD, po dobu 3 dnT. Koncentrace mi
FU/ml (col ony f or mingi nuonki utlsa)c.2 Bbeyzlpor oisrt Sleu
ou na visled@PW/ kloncRmtTlcag 103 tT dnech, |
st, nebo mhRDla alespoR jednu kvRtn2 | odyhu
acetyl ®n reduk| nreejmeytgog®ymi IRosdvnyostaayneisyb ya k S?2
sebou.

Vroce 2018 probRhlo mNRSen2? nitrogen8zov® akt
Gregal e, Nodula a Tempus (Tnej lvagpg?2 mio Hddn g te
vysazeslyogvs8nmly? dle poSad2 pSi mNSemd| §tteerdeect
prost Sedni ctrvdome | 2Me218 ki[y | & vyseta sem2nka z
Op Nt probnRNhl o mNSen? nitrogen8zov® aktivity.
nel@X/Y) a jejiche zXG2FHemyl. aVvyset a osceem22nok2al .r
Nejlepg? rostliny byly opBRt vysazeny (ol ?slo

®a0
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Acetyl ®n redukl n? metoda

Rostliny byiiytiviyglnduitsy ke e plhlinnudchstnSaldzeng | 8s
2ag 3 cm nad bgzz2. PrTt i koSenovl syst®m b
skl enice o qaujyenm)unasfhdmmluzﬁvnrem a pohbhme?2 in
aplikov8no 10 ml acetybwkazdPosBDemi net 8dbbr
pl ynu opnt pomoc? tionmtedk | vz orskkuS2 lball loy. st\an
vyprodukovan®ho etylenu pomoc?2 plynov®ho chr
et al ., 1968 a Gi mon a Mipkoa reotvg8n,y 2n0a0 9K) o n cHeond
vOmol / ml ve vzorku [(plocha pdpbm)vzorlpu othdé
standardu * objem 1 mol pl ynu)].
Rozd%lonpcentraci etyl ®nu a |erstv® hmotnosti

a rodiilopeplumacemi plryolgyr atmeus tRo.v 8Byyl av vyugi t a
n8sl edovang8 Tukeyho testem pro mnohon8sobn®

Visledky
Na z8kladhD selekce prob2ha120n?ejp/(ygg¥/r3ngmns

nitrogen§8§zovou aktSiiviot osun2 gse nmSHOmEpp g | namhNSe
etyl ® u u jedincT poch8zej2c2ch ze stejn®
vichoz? odrTdy, kter8 je ovliivnDna odl ehl I mi
rostliny gemwltgyemuz THOdi28nu byl o zaznamen§no |
g8§dn@®hoot oamk T nepSes8&hla hodnota koncentrace
uvlichoz2ch rodilsklch genotypT. VIraznhD n2zk
(genotyply:a AR90)A3byly d8ny silnlm napaden?m
segvafu jsme zaznalildi statisticky viznamn®
ke zvligen? nitrogen§zov® aktivity. Zvligenz
(Ws 05) a u T90/29 oproti T90 (p<0,001). Ke
genotypT po prvn2 selekci (oprot vichoz?2 o
ugenotypT A30/5 a A30/20 oproti vlichoz2z odrTd
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;

X

1L
0
B B Tempus B T90 [1T90/001 H T90/002 M T90/25 M T90/29
Graf KHoncemhylreame vyprodukovan®ho rostlinami jetele | u

potomky pSi acetylen redukln? meeodldy. OKSEMRK2 lg&ma
vob d ®I inmMekiug n ; oba®d nihkz i pr vinl2enm;a d Ibyeiiviv® kYasad|i kya mi mo
a dol n2z kvartiiodyl;e hjl eRd nhqotdldiowWw&pg b k¢ O0 1 .

PrTmDrn8 | erstvy8 hmotnost pthu i koSenov®ho
neg ug u vIchozzcdvaerHy(@DSéna)byPavnaznan
| erstv8 hmotnost U koSenov®ho syst ®maecohpr ot

genotypT vPRDtg2 prTmRDrng | erstv8§ hmotnost prl
u potomkT po prbht d8haktak®Tgilnim viskytenm
investovat do tvorby novich zdravich koSenT.
koSenov®ho syst®mT| i zvmyrmall a . o0 mif ®n mnaeafi2um vj & o u
statisticlhyd¥l ynpop®8ny pouzgrafoavnNWgbehnin]
obou vichoz2ch odrTd, jak po prvn2 tak po d
hmotnost koSenov®ho syst®mu i prTtu na hl adi
A3; 0pl<)0., Ke zvigen2 |erstv® hmotnosti koSeno
u genotypT A3/ 32, T90/ 002 a T90/ 29 (p<0, 00
A30/001 (p<0,01), T90/001 (p<0,05) a T90/002
k c

pomloy po druh® sele i, kdy rostliny genot
rostliny genotyp] A3p$opPddhE ABO0T &y ( Ppeip 0D 1
hmot nost koSenov®ho syst®mu genotyp T90/29
genotypT T90/002 a T90/ 25 |(ep<s@,v®1 )h,mok chy sTt90
podobn§ situace jako w2mkoSendy®hm, syst Pmup
| erstv8 hmotnost potomkT vgdy wWRt0P21 ned u ma
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Graf PRerstv§ hmotnost prltu a koSenov®ho syst®mu ros
ajejich potomkT. Oznalen2 genotypT viz Materi 8§l a meto

Di skuse

Vr §mci dvouckeo |josvn@e sseilceek nedos8&hli zvIigen?2 akt
odr Tdg&m, ale sn2¢gili jsme rozptyl mRSenTch h
mTge dogohvBrzoemNrknNj g2 mu pS2sunu dus2ku do pT
vr 8 mcli®hcoe pol e. Tento vstup dus?2ku do pTdy |
synteticklch dus2katlch hnojiv, jejichg vIlr.
bNnhem n2 vel k® mnogstv?2 oxidu uhlilit®ho (ETr
ZmNDna pomNDru prTmPDrn® | erstv® hmotnosti ve pi
pS2jmem dus2ku. NeboS rostlina ke sv®mu spr §
vieghari et al ., 2016) , ale z8roveRosnustibadd
vzdugn®ho dus2ku hl2zkovT mi bakteri emi (Hal
dostatelnhD velkT a vyvinutlT prTt. Vygg?2 lers
oproti vichoz2m odrTd&m byl ahmdi§lnmb @S2t omnost
Z8vDr

Pomoc?2 acetyl ®n reduk] n?z met ody |Jsme proved
Atlantis a Tempus za %% elem zvigen2 nitrogen
aktivitu se n8m nepovedl onanmlSendad? lhioldinojtsn
|l erstv® hmotnosti jak priTtu, tak koSenov®ho
vyugity jako vstupn?2 materi 8l pro dalg?2 gl ec
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VIiv skladovg&§n2 pylu chmele pSi te
na jeho ¢givotnost a schopnost

Effect of storage of hop pollen at liquid nitrogen temperature
on its longevity and pollination ability

Faltus M.%, Svoboda P, Nesvadba V2, Bi | aviZ28&meA.rit2 k J.
WTzkumnl %stav rostlinn® viroby,
Chmel aSskl institut Gatec, s.r.

Abstrakt

Uchovg8§n2 pylu v kapaln®m dus?2ku je jednou z
umogRuje zachovat jeho ¢givotascdhapnosttudd ef e
porovnat ¢givotnost pylu chmele po uchov§gn2z \
Termi ck® vlastnosti dbyley ehlbndf o s&kreyn(dBSEZp cmd c k a
Gi votnost pylu byla stanovena?2 ppmbc8l mi kF es
sledky uk8zaly, ge uchovg8&8n2 pylu v kapal n
[ fertilizaln2 schopnost. Z toho vyplTlvs,
odnou metodou pro dIl ougerdetbi® ksTkd ha dzodvr§mj2 T ac
2| ov8idleagwa:! n2 s ke Huwnulasdupuluk ap olIr,i med mmiec k 8§ a
§Rov® kultury

A< oL
~— >35S

Abstract

Preservation of pollen in liquid nitrogen is one of the methods oftemy pollen storage that
allowspreserving its viability and fertilizing ability. The aim of this study was to compare the
longevity of hop pollen after storage in liquid nitrogen with that of fresh pollen. Pollen viability
was determined using a microscope and vital staining with meetkral he results showed that
the preservation of pollen in liquid nitrogen did not negatively affect its lifespan or fertilization
ability. It follows that the preservation of hop pollen in liquid nitrogen is a suitable method for
long-term storage andreservation of hop genetic resources.

Keywords: differential scanning calorimetrijumulus lupuluspollen, thermal analysis,

tissue cultures

bvod

Pyl chmele je dTledgitlim zdrojem genetick® v
pogadovanbmt mvl a®yl chmele je ovgem pomBDrnh
ztr8c?2 svoji fertilizaln?2 schopnost. Proto
uchovat pyl chmele pro budouc? pougit2. Jedn
ds2ku. Kapalnl -Hus2AkC,m§caeplmo@Ruj e zastavi
enzymatickou degradac.i bi omol ekul v buRkS&ch
fertil i zal n%ishsvakdrmgptal®®2l). py !l u (

Uchov8nkRapagl s®kudbyl o ¥%sphRDgnhD pougito u mnoh
napS2klad obiloviny, lugtDni ny, zRajhsekharan a |, oV
et al. 2019,Ganesharet al. 2018, Omuraet al. 2018, Benson 208 U chmel e v gak
jenm8&l o studi 2, kter® bG@audeketal2e® T valy touto met
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C2lem t®t o studie bylo porovnat gi votnost p

gi votnost? | erstv®ho pyl u. Byla testov8na h
neovl iavtni2vnne g eho ¢givotnost ani fertilizal n?2
Mat er i 8l a metody

Vzorky pylu byly odebr8ny z rostlin na prac
vybranlch genotypT chmele byly odebr 8ny samli

rostinchme | e dvou genoR5%p B 6Y 40 pmral dressrhov8§n2 term
vit8l nzho barven? a testy fertility. Po doz
kvDtenstv2z a ta byl a um?2 sptriJnbad hvu | 8klzdens?a tam ndmo2gcl
kvDtenstv2 ke spont&nn2mu uvol Rovgn2 pylovTic
zkumavek a ulogen v chladu (4 AC). Met oda di
stanoven? teploty f8zovi &kenpSach o4 Qidcav@y Imep o u
Multi-Sample X3 DSG RCS (TA Instruments, USA)vrozsah@ 0 a§g + 60 AC, pS
chlazen2 i ohSevu 10 AC/min., s vyugit2m hl
ohSevu byla stanovedua teplota skeln®ho pSech

Vitalita pylu byla hodnocenasy ugi t 2 m vit 8l n2ho barven2 za p
(Sigma Aldrich). Mikroskopick® sn2zmky byly p
pSi pougit2 objektivT 16x a 40xCaptda2garz§l n?2

poS2zenlch sn2mkT byl stanoven pod?I| defektn
povrchu pylu a absenc? barvy pougit® neutr 8§l

Fertilita pylu byla hodnocena opylenzm sami
proveden odbDr pylu | erstv®ho pylu samce ger
oznalen® | 2sl em 86/ 4/ 2020, 86/ 4/ 2021 a 86/ 4/
vzorky byl o provedeno pokusn® opylen?2 sami]|?2

VT s | e didgkyze a

Pro testy byly pougity |tySi rozd2l n® vzor k)
vexi k8§t oru pigemdtuy pl Pr507k,u ( B) pyl uchov§gvanl
skliznigpeaa®@2yp 86/ 4, (C) pyl uchevs8§khniknpom6
genotyp 86/ 4, (D) pygknbeéeypt @b/ 2e dal zB8rkNadd2
byl o patrn®, ¢ge prvn2 varianta pylu byla | §s
bar vu a | 8§stelnhN zegedil y uhrdurdikhy® vadrei ama y k
bezprostSednhD po sklizni, u tSet?2 a |tvrt® v
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g

ExoUp ) "
Temperatre 1 ('C)

Obr §z &é&rmoframy 2 er mi ck® anal 1 zy vgenotypk P57 polul u ¢ hm
2022, kter T véyil k &itchirow §wSin pokoj ov ®kut2e2p4 ot N,
(C) stejn®hokge202 Ypuchkhov8§van®ho pomoc?2 kryo
stejn®ho rake2028t(D) p Naz kSi vk&ch jsou vyznaleny
charakterse | n®ho pSechodu, a jJjsou charakteri zovS§8r
uvol nDn® energie termick®ho jevu na jednotk
termi ck®ho jevu vzorku.

PSi hodnocen?2 vzorkT pylu pgmovyecoednmi gl®oar
dobSe vysugeny, protodge u ¢g8§dn®mpzumb? kmuaned
vzorku. Naopak u vgech vzorkT byl detekov§8n
pSechodu se mezi sebduprivanrdammabilaingiyl ¥ A) Olbry .|
pSecB®dWB AC, u dBBh@& VALK antt-$SetBL varu alntt wr t(G
AcC. I kdyg byl a hodnota sklen®ho pSechodu
vkapal n®m d udedgrakhai pylu sdofgvload uk uchovgn2 pSi vygg?
varianty (B) a (C) l ze pSedpokl| §datv,y gyge mhr u
obsahem vody u varvamitgnt(dByt pisalotv®Bdda smnD|

tepl ot w spkSelcrh®hdu. PSekvapivhD u posledn2ho
pSechodu nad bodem mrazu, cog by wukazovalo
vchl adnil ce.
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Obr 8zew k2 osk sn2 gdootyp PS5/ lz wo kah Bdl2e , ( A)t e

uchov & w8 nrk 8¢ o pokojoo®ut @pROt NB)gemsdty

roku 2021 (C) uchov§gvakdp glomdro 2d ks 2ykolk oan zlea rvsa

86/4 zroku 2023 (D) Lern® WYiselky reprezentuj? 50 Om

givotaschopn8 pylovs8 zrna, svDtlej.i obarvens
zr

a def ormovans na znamenaj? pogkozen2 pylu

Vgechnkyy vpzyoru byly ogetSeny vit8&ln2m barviver
pylu (Obr. 2) . U prvn?2 varianty (A) byla vit
hodnocen? kvality pyl u. U varianty ( B) b
50 %. To by mohlo naznalovat, ge zm2nBhDn8§ hru
spojenoup okl esem vitality. Nejvygg?2 vitalita pyl
90 %. PodobnhD vysok8 vitalita byla zjigtDna
Vzorky pylu chmele, u nhDhog se olek8vala sc
Chmel aSsk®ho institutu pro testy fertility
Nejvygg2 vitnRgnost byl a zji gt RDnbayluy |uecrhsotvvg®hse
vkapal n®m dus?2ku vykazovaly fertilitu, dobro
Z2skan8 semena nejevila ¢g8dn® zn8mky abnor m

kS2gencT a jejich n8§sledn@melest ov&n2 ve gl ec
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Tabukal.Tvor ba semen po opylrerhznipygh eprodmhok §vlan

Datum _ HTS
a d 1. 2. Pr ot nSkizeno|Z2 s k a (g
Zai zolopyl|lopyl| izolace semen ks
5571 |86/ 4 | er st \1.8. 9.8. 12.8. 29.8. 10.10. 1027 3,3
5571 |86/ 4 zmr az 42.8. 9.8. 12.8. 29.8. 10.10. 76 3,16
5571 |86/ 4 zmr az 431.7. 9.8. 12.8. 29.8. 10.10. 9 3,33
5571 |86/ 4 zmr az q1.8. 9.8. - 29.8. 10.10. 7 4,29
Z8vDr
Proveden® testy vitality a fertility pr ok §

vpodm2nk8ch kapal n®ho dus?2ku. Rozhoduj2czm p
chmele pSekonat extr®mn?2 poydméhéys&kap®mrpyku
|l ze kontrol ovat pomoc?2 diferen|ln2 skenovac?
tzv. skeln®ho stavu, kterl kiapapo®mt atusd kall. ou
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Hodnocen? vybranlTch p2cn2ch char a
genetickl ch zdr Dgctjlisgomératad.) al ol nat ®

Evaluation of the selected forage characteristics in the germplasm
collection of Cock'doot grass Dactylis glomeratd..)

Frnko¥Raabhs?, Mach§8| R.
IOSEVA PRO s.r.o., VizkummiZ&bsSttanice tr a
°0SEVA vivoj azwH&%kum s. r. o.,

Abstrakt

Vpokusu p2cnzchkobektiemgen®&tickTI ch, z\WlrzokurmnosSE
stanice 1itZuww$2n,§ Slstkdetech 201R000222h,albywl hodnocen ¢
zelen® hmoty a vigka p ®actyisglomeratdp ol oyghr an®y v
zahrnovaly jak odrTdy, tak mplasan®vpél o@ky . ank
Cel kovl vinos zelen® hmoty se mezpp005,ybrani
pohyboval sev o z me-t8 K@/ r ok, jwldpnkwa |Ipodacht wdr Td se
viznamnosti naopakp<00hgniZiklkaan@nNDvidgigedlay (] :
vkontextu ¢glechthRNn2 a viznamu genovich zdroj
Kl 2] ov8 rslvyvap2cniny, vigka, vinos zelen® hn

Abstract

In the fodder field trial with accessions from the collection of genetic resources of OSEVA
PRO Ltd.Gr ass| and Reseatft Zhb@ithadok plane inRie years 2019
2022, the total yield of green matter and the plant height were evaluateditentb®f Cock's

foot grass Dactylis glomeratal.). The selected samples included both varieties and wild
accessions that were evaluated in the pasture variety of the trial. The total yield of green matter
did not differ significantly among the selectechggypes P>0,05). The yield was in the range

of 13-16 kg/year. The height of individual varieties differed significantly at the same level of
significance P<0,05). The obtained results are discussed in the context of breeding and
importance of genetic rearces.

Keywords: grasses, fodder crops, height, yield of green matter, breeding

bvod

Jako genetick® |i genov® zdroje, jsou oznalo
kter® jsou vyugiteln® pro zemhRD&WINttow2® & ewnledi
di verzity. U rostlin se mezi nh Sad2 odr Tdy,
zemhRdNI sky vyug2vanim a okrasnim rostlingm.

a n&slednhN dlouhodobh ucyh ouwdsivvSantye | Tpns 2 pPardancio vdi
se shromagNov8§n2m tRDchto pologek je z2sk8§v
gl echtitelsklTch 1lini2), tak sblln2entypsb#&hmch
viskytem diverzity reat2028ln, tzv. hot spots (
Plan® a pS2buzn® druhy z2skan® t2mto zpTsobe
zuglechtPDn?2 st8vaj2c2ch i budouc2ch odr Td. I
zdaleka ned8 srovnat s rmorty ngclieSc hetm toallrsTkdy, areor
jsou rezistence, odolnosti VvTli abiotickIim a
Srha lalolnat§ patS2 mezi nej d®l e pNstovan®
vinosng§ p2crkiSna.volenNt da rwynsad § tr8§va svNDtle z
vmohutnich vystoupavich tIX&s®chm. kier ®r dibsmhw
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vi hkomi |l nT m,dTplreogiot Tpma tkSmplonent Tm na giviny

porostT éGe pastpbSinrokenlD vyskytuje (Cagag et

Vyug?2vs se'l'du)nil\uegmz?&Ihnrporost'[ na seno, pastvu
pTdn. DobSe sn§g? i sugg? |i polostinng sta
rychjldrmm2m rTstem. DdbhBg2ohr3et &8choabel jenvzs:
druhsvysokou konkurenln2 schopnost?2 (Cagag et

Srha patS$2 mezi ran® tr&vy, na trhu se vysk
vDt gino(@pn@deTiv8ordS8u r anosti ) pomDpmudd b®mwy , p arkTIge
kvality p2ce, cog srhu |lin2 ne pS21lig vhodncq
p2ce je tud2g pwSopahlB, @Gé¢ edpjodleeke skki®zni v
st8§rnouc? porost na pastvingch,vzkntiekru rnzeveoSpaa :
(Strakovsg et al., 2007).

Ve spoleln®m evropsk®m katalogu odr Td je v s

15 odrTd je zaps8§n® knilze.k®SrShta8tin&l oldratd®o vt a
gl echt Dn® a vyhl ed8van® p2cniny, jj ejj i2antug (

soul asn®mu i budouc2mu ¢glechtPDn2 na m2stDh.
Cz2lem t®t o pr8ce bylo stanovit a etisskyi sti ck
(cel kovl vIinos zelen® hmoty a vIigka porostu)

pl an® pkodloegkkcye zsr hy | al ol nat ®.

Materi 8§l a metody

Vletech2012 022 byl v katastru mRsta ZubS2 veden
shrom8gdhDno a hodnoceno girok® spektrum pol
vyug2vaj?2 pro p2cn?2 % ely. Hodnoceny byly ja
z2skan® pSi sbhRrovich expedic?2emllcih iprodiowiedku
|l al ol nat®, vletnhD zemD pTvodu a etaduldeeln| n2 ho
Pokus o cel ko?¢W®y IvTadISe§ €M 50T sevem 8. dubna 2
ifvariantu luln2 ve 2 opatcpakov88m2clvaai semen§
| 2
d

Varianta | uln obsahovala vgech 77 testovanl
varianty se o séberil agi byl uhnetnbytaussekéha
pastevn?2 5x rod!kryD.zaSwernmeom%S’lsyk@tS"e§ nhN jako vari
Sg§dky byly se! ny pouze R&mc olve® mmetyo dsield y» pprt
genetickImi zdroji rostlin (Holubec et al .,
Jednotliv® druhy byPwygdy ssgzidngp od 65 pSasrdece?lc ho (2

dal g2ch druhT ochrannT mi,

cm) a oddDbDleny od ’
(1. term2n bSezen/ duben, hno
(

hnoj en i2mxa rjoa $hed

30g/nf) a na podzi m 2 . wnenromgsnt VRA/¢8elnp, I mnRoovj Ti cvho | Ne
byly bloky hnojenyteosmandadtyniPpo2x agal®nB,el a K
Parcely byly dle m2ry zaplevelen2 ru!nD pl e
| al ol maad t®e wn 2?2 av asre |laenntad) Soxy | a rTbNgnND hodnoce
kl asi fi k8toru pro tr8vy (Gevl2 ovsg§tBthtad . ,
deskriptorT byly pro tuto pr8ci vybr8&8ny n8sl
1) Vinbparcely bny sklizeny starm\l/ekmaardobﬁi(dy terr
porost dos 8hil25 micm m§jlanro )20 dal g2 c 4 sel
vur|l en®m poltu tTdnT od pSedchoz?2 sele. P
Kagd8 parcela byl a indiV|du§InrJa ppol saec| het nix.
Z2skan§ data o vinagsuncie jwegda®h pH | 0dglky sl
zpracovsgna. VHgnos | e ud§v§ v
2) Cel kov§g vTiigkyd ap omrfoSsetnia t DsnhD pSed prvn2 s
rovnhNDg statistickyvB8hmdwocena. VIigka je wu
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Z2skan8 data byl a psrtoagtriasmui cKXTyA TzIpSTalchAy S A N4 .
statisticky vyhodnoceny met odou -yayANOWVA)e st n§
Statistick8 viznamnost r ozd?2]| Tskupirt\vghedhocéna h h o d
pomoc2 Tukey HSD testu na hladinhR viznamnost

Tab. 1: Hodnocen® odr TDdoylisglonerat@. pol ogky kol ek

Pol oignk8az e v ECN* PTvod

PF 92/95 14G1000250 CZE

PF 8/15 14G1000248 CZE

PF 11/12 14G1000242 CZE

PF 9/09 14G1000235 CZE

PF 24/08 14G1000232 CZE

PF 17/10 14G1000227 CZE

PF 79/08 14G1000222 CZE

PF 59/08 14G1000221 CZE

PF 5/08 14G1000218 CZE

VNDtrovsks 14G1000239 CZE

Jogeva 220 14G1000241 EST

Harvestar 14G1000247 USA

Dana 14G1000077 CZE

*ECN = wevli2dselnd nt8r odn? genetick®ho zdroj e
Visledky a diskuze 5

Pr TmDr nl vinos zelen® hmoty hodnocenlch pol
soul tu vgdeah®m rscede (vwe 2 o pgarkaofvu§ nrtac ho)b,r .j el .z c
l'ze vidDte vglenarsuzdléhdz;/ivjednotllylml pol ogkan
viznamnosti 0, 05. Me z i hodnocenl mi genotypy
rozdz21y. Tato neprTkaznost j e zSerJomI’.hz:kpn'ysacmb
variabilitouk t er ou nel ze jednod@&gei okbmbnhace m][’gal
a abioticklch faktorT neoddiskutovatelnT vIi
Toto je mogn® proto, ge vinos je vlastnost
fadz se mezi vimBtnalkogen®,v .ccpg‘plg/game~n§, ge
vDtg2m mnogstv22m genT, kter® maj?2 mall Yal 1 ne
vinterakci a jejich viIiiv se ~m'[ggz pSekrlvat
vnitSn2 mhkosBijSebimmt $pougt Nn wrllniotsl mn T gpeo dbm2tn ki
z8sadnhD ovlivnDn sez-:-nn?2mi pS2sugky, kter ® |

mohou silnhD zpomaldiTvodiui k¥%mphRXxnast avitt®t oZ vl
vhodn®hodmosit pomdBPemehdo vZ2Zce samostatni

spolu navzg§jem koreluj?2, jako jsou napS2kl a
(Chloupek, 2008; Majidi et al., 201Rezaeifard et al., 2010;e pkov §, 2013) .
Z| epm’denejen cel kov®ho roln2ho vIinosu, al e t

prodlougen2 obdob2 pastvy je dTl egiAllkodz2ilv ve
je vinos samozSejmhD st§le nejdTl eagiteltoftjag? ug
nutriln2 hodnoty jsou nem®nhD dTledgitimi char
dosti hnout viznam vinosu, jelikog j ejich |
zugitkovatelnost p2ce hospodr§Seskdtmip S2vI2iSant & |,
(Rezaeifard et al., 2010).
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Primérny vynos polozky na zakladé souétu 5 seéi

22
20 +
18 +
)
=
316-
§= T D
g
14 |
o
12 +
10 ) ) ) ) 1 2 ) 1 ) 1 1
g 8 T R & ¢ ¢ 8 8 2 8 8 8
-— o~ - = - = -
8 8§ £ 8 2% 23 FE RGP
%@%&Q&&&&&&&nMean
S - [J Mean+SE
odrada/PF T Meanz0,95 Conf. Intenal

Obr.1: PrTmRrnlT vinos zelen® hmoty [kg] odrT

Jak mTgeme vidRDt na dalg2m grafu na obr. 2,
sepr TkaznhD 1ig2 na hladinhR viznamnost.i 0, 05;
rozdz21ly Odr Tdy Dana a Harvestar dosahuj 2 p
souboru, odr Tda Jogeva je tak® pomDasnthN8 wsy.g g ?
Tento fakt mTge blTt d&n t2m, ¢ge odr Tda VRtro
vy Sazrea@i szt race, a nesplRuje tak jig kvalit
genotypy bybobyn®2p&88ngdy, moyhroavhnaad®, bdlte zinak
povgi mnout , nDkter® (PF 79/ 08, PF 24/ 08) | s
vikonnRhRjg2m odr Td§&gm. Pr&§vhn takov®bodaoucnm ¢
gl echtnPn2, kdy mohou bltosbd3jtebht2ctabg¥Ethkns
genotypu tolik neovlivn2z | viznamnhD nesn?2g?
geneticklch zdroj T tak nabTvg na dTJlegitost.i
| kdyg je vigka, stejnh jako vinos, jpedagovs
se 0o znak kvantitativn?2, tzn. jJednoduge a ry
zjednodugi t. Naownhod ovaelrghecthhtrnz2e dTlegitou r
koreluesv T nosem, je tud2¢g | edn oewuse, svhil zendaenmm Tncah v In
mohou ¢glechtitel ® @amam& chursnr,h 1z9%9vIISoMaijt i d(i

Shahabzadeh et al., 2023
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Primérna vyska polozky pfed 1. seci
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vyska porostu [cm]
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Obr. 2: PrTmhRrng vigka porostp<00dr Tdy/ PF nam

Vpotaz je u g¢gle cmtsl’.prezktryutr;oakh)r§8teh|aacp£l¥go2ladt
vyskytuje jako diploid (2n=21=14), tetraploi
ovliivnit celkovl habitus rostliny a vgechny
rovnhDg & Tgmamapr §vn® kS2gen2. Dalg2mi dTl egi
pNDstovg&n2 a zpTsob oget Sov&n2 porostu, a to
doch8zet ke kl2] ov® selekci rodi |l ovskhch kor
vliastnost?2 budowej dgdrePdy Djj 6 2jced rkr mGradani 2 Yis p
& Lur n, 1997; Stewart & EIlIlison, 2011).

Z8vDDr

U testovanlch genotypT zahrnuj2c2ch odr Tdy
vhodnocenlch p2cn2ch charakteristik8ch (roln
jak prTkazn®, tak neprTkazn® rozd?]| gnotypByl o z
signi fi k &r00p ®pomyleovalsgmdziiB6 kg za r ok. Il kdyg se
znak, snahou by mRIo blTt jeho specifikaci co
kten®ms pS2mo souvi s?, able dtytl iot ejleeh oc oh ordejox $
hodnocenou vVvlastnost?2 byla vigka 8§moi o9tod,ogk
statistickyp<@d)T.k aZzajl? mma wy® |bayrd(iyc lpd amI®Kk tpeorl & gskwa
pSekonaly testovamk®d tldtr Twhyad ml mo hk oymponant y
ObN vliastnosti jsou viznamnimi selek|ln2mi k
Visledky, jako tyto, mohou bTt prp)SlmImIo®®ngi%:
kcharakteristik,e ktlamn® chv p®2 ogenejen trav n
diverzity.
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Vyugietcchnol ogi e di haploidT ve gl echt
Utilization of doubled haploid technology in the breeding
of cruciferous vegetables
Kl 2 maKdpeckT BR.ort bRosoki@HP. V2t §8mvEesBvE K.

Prggitl I . T.

WT zkumnriosisltiawn® vI1 fRakzynhDv.v.i., Pra

T zkumnl %stav rostlinn® viroby, v.v.i., Ci
zemNRdNI skT vizkum Ol omouc

Abstrakt
Byla optimalizov8na met oda mi krosporovlich
zeleniny. Z 54 BeleraceahphdctdNDmanher mEkiTospor a
embry2 dosagena u 26 genotypT, u 2%pihgnesti §I
dopRNstovg§n?2 sezmeihPO&ValVay sece embryogenn? b
kapusty 703/3/ 20 a 702/ 20 a kedlubny 543 a ¢
Sedkvilek nebylo pozorov§gno Aa3tdstommoi gh emhant2e rsit §
FikS2gencT) tuS2nu bylo dRNlen2? mikrospor a
genotypT, recgarbaryd@c é& yrl as tdloismgzna u vgech zm?2
dophNDstovg8§n?2 msezmpedyBdDVwawy aovebegmpr matgemingl vy T
Byl z2sk8n dostatek regenerant T, schopnlch

vyugit2 ve glechtitelsklch programech.
K1 2 | o v §Brassica alesaceaBrassica napussp.napobrassicain vitro regenerace,
mi kr os pluyov ® ku

Abstract

The microspore culture method was optimized for selected members of cruciferous vegetables.
Of the 54 tested materials Bf oleraceamicrospore divisions and embryos regeneration was
achieved in 26 genotypes, plant regeneration in 21 materials, and the success rate of transferring
to in vivo was in the range of $@00%. Cabbage 703/3/20, 702/20, kohlrabi 543, and 549
belonged to higlyf embryogenic materials. On the contrary, not even the initial stage of
embryogenesis was observed in any of the tested radish genotypes. Of the 13 tested materials
of swede, division of microspores and subsequent regeneration of embryos was achieved in 11
genotypes, regeneration of plants from embryos in all mentioned materials and the success rate
of replanting was in the range ofi®B5%; materials T17 and T26 were highly embryogenic.
Sufficient number of regenerants was obtained, capable epdaétiaton in flower and
reproduction for further use in breeding programmes.

Keywords: Brassica oleraceaBrassica napusssp. napobrassicain vitro regeneration,
microspore cultures

bvod
Mezi nage tradiln2 brukvovit®epPkodtiBgagsicowvwu§?
oleraceavar. capitatg, kedluben B. o. var. gongylode} , kapust uB. Va8 v kov ol
sabaudd , brukv2m pS2buz n oiuRaghandsksativusak. satividSaevd k e v s
soul asnosti m®n N B.ooz vpt Sabeilitg ke d B8 Sapus kar.( (
napobrassica
Tvorba odr
tradil n?m
syst ®mu a
di haploi d

Td kl asi ckiBml e e tFrawraldds)Alferaativou k§ z k o u
glechtitelsklm postupTm je vyugit:?2
ztkerng cwelnrzazgnl®@ cht i t el sk®ho cyklu. Pr
n2ch ( DH) i ni 2, S mor fol ogi ckou
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pogadovanimi znaky, | ze s ¥spDhclingim. v Podgnotc 2t e
t ®t o0 megloaginV@man@EBont §nn2m nebo indukovanim zd
s8dky je mogn® fixovat i nNDkoli k recesivn?2ch
popul ace a prov8dDt selekci [ pol ygennhD zal o
bTtl ceroces tvorby zcela homoz y8enafi2rbky). genot
St oprocent n?z homozygotnost j e nav?2c kl asi
nedosagitelng8. DH syst®m mTge blt u bTukvovi
sterility u hybridn2ho glechtDn2 na b8zi CMS
Na pracovigti Vizkumn®ho %stavu rostlinn® vI
rozpracovs8§na technika odvozov8n2 embry?2 a ce
kedl ubnu, kWy E&dtialao¥ 358 ;n u2t@l0 12 0 K #et anBDPA. ma

V soul asnosti jsou tak jig k dispozici DH |
krajov®ho kultivaru |erven®hahyldiPdwylwRk®ku
a cel 8 Sada dal g2ch embryetgle nh®@X%h) ,makteari &1 jTs

pSen®st pogadovan® viastnosti do dalg? gener
Clem pr8ce je uv®st visledky optimautkvacet @«

zeleniny, vyugiteln®ho v tuzemsklich glechtit
' iniovlich odrTd a komponent hybridT.
Materi 8 a metody
Pro experimenty a optimalizaci metody byly
(Ul vetalv 8201

[

9), tak neust8len® mahev®S8hwnkpde
n

kS2genci i2 rTzn®ho pTvodu, vybran® ze gl
tabulka 1). PS2prava a udrgovs§n?2 dospooeVEah
kul tur inaitrokkaull g2 vace prob2haly dl etas2084phdar dn?
modi fi kovan®ho dle jednotlivich typT brukvoyv
od genotypu)-6bypraviehst® dtfidoDcuebseOu) jarovi
pSi tiBplAGt N 1Rodi nov® svDteln® per iYs.Odhora i nt e
r. z 8B olergreaj yl vy j arovi zov8§ny ve st8diu skliz
jarovi zaci nev yyg apdou j 2j.a rDoovniozro.v §rn.2 b(ySedkvi | ky
produktu) jednotlivlD vys8zeny do zahradnick
pol 8t ku udrgovsgny v S2zenlTch podm2nk8&8ch kulf
intenzita)¥sd8eplmoi a4 m18/ 15 AC den/ noc).

Poupata byla odeb2r8na z hlavn2ch i postrar
Vel i kost poupat pro odbDry byla stanovov§8na

mi krospor v poupQDiti ,bylamievem@sntée@nﬂﬁ)uangozdére
pel eta mikrospor tlo Bfpmacoesbdbpenmda\ightear WL N

1989 santi mi totickou | 8tkou (trifluralin) t ak,
emol /| kul tival blav®@0 m®dp @al. y Supgmpemae® (PS) Pe
dvojitou vrstvou Parafilmu uzavSenich Petrih
na 24 hod. Po 24 hodin8ch byla suspenze m

temper ovan®m NbwWcykhed d10w 5 wiut).dkoncentrace suspenze byla
upravenaY mh BultilOaln2ho m®dia a kultury nap

po 10 ml.

Pol 8tel n2z kul ti BaokemceaaRaprahudryil @ woldd iulgmm8 od t u.
poug?2vs8§na antimitotick8 | 8tka, kultury tedy
suspenze mikrospor tf‘/yrhla K ulgt iovda | pno?| h8ot knmu® d6i al,
kultur byla udrgo2§lda ACa, vy®pgR4hhodmotnBch3 by
tuS2nu bylod 8§ttepdIndtca vf§22ch kul tivace konst an
zelenin prob2hala ve tmhD ag do objeven2 prvn
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obvwykle912 dinZzad ogen?2 Kkultury, u ostatn?2 zelenirt
do kultivaln2z m2stnost.i (25/ 20 AC, 9Jspraoperi c
orbitg§ln2 tSepalku (60 rpm). Jakmi I2edneck| vt g
na svhDtle), byla napas8gov8na vgechna zel en!
minim8l nD 4 mm po 25 ks/ misku na tuh® difer
mg/ 1l ), indolyl octovou kyselinoB8%(@garmqn/ [ KI
etat. 2004) v 90 mm PS Petriho misk8ch. Zde by
a svhDtel n® i n¥semndobu?lO 3d0n02 .¢e mo | / m

Po uplynut? t®to doby byly cca 2/ 3 obou dnl c
tak, abypomgkoglem?2k api k8l n2ho meristemati ck®hc
prTtu). Takto upraven§ embrya bylenal.20@)yv8 gov §n
90mm PS Petriho misk8ch po 20 kst®nh8kwzpostr
vicholu. V pS2padhdD nedostateln® regenerace b
a takto upraven8 embrya repas8govs8nal3idna | er
pravimi listy byly pas8govS8unly§tnea MY ma®aeir omI |
baRk §elgekner aci koSenov®ho syst ®mu.

Regenerantyd obSe vyvinutTm koSi6 sprsa Wimel Ivies tfT§ zh
kultivaln2ch n8dob vyjmuty, opl 8chnuty pod t
m®di a, ypadmo®en 5% roztoku Previcuru na 20 min
cm s visevn2m substr§tem a zaeléehynooktbkpBef
byly pot® zakrytyilpedfidrpvanvowyt voben? nyal Tk ®h
do kultiv8toru (19 AC, fotoperiospn. 164Bo de m
rostliny tuS2nu byliey graawlivd e olvi§sntyT j(ivyi zv ev Tf Bez
zel enin bylbyalpeSme si@z gfngevil hml ke DTndkT18e zahr
substr8tem a kultivov8ny ve sklen2zku nebo

zjarovizovsg§n?2m dal gpadovwi mddcsé cley!| Por oy Imuny
kont ejinerclm 1s9e zahradnutkl mosE6hygtwvétemml ankku
izol 8torech. Na pol 8t ku sl oupkovsg&8§n2 byly cel
textilie, po odkvDtu a nasazen? gegul 2 byly
podm2nk8ch ag do pln® zral ost.i

Visledky

Prvn?2 dnNl en? mi kr ospor byla zaznamen8na po

hodi n§8§ch B. oer&sat upxdebunhD|l Nn® Yt vary od 5., r
gl obul 8rn2 embrya od 10., resp. 18. dne (obr
pas8govs8§n2z na tuh® diferencialn2z m®diFR m, p o
vp $2 padh 34dn&h B.wleracpao

Regenerace celistvich rostlin z embry?2 byl a
tuh® m®di umD)jobrP®ze3k nB2c2ch od zalogen? ki
cel 24

i stv® rostliny s dobSéoby§iakt
mat e Biokdackaby |l o dDI en?2 mi krospor a n
genotypT, u 21 materi 8l T byla dosagena reg
pohybovalawy 0z meiz2® 0%0 ( obr 8zeklpRPF,V8aAoce abmbkwogen,|
hl 8vkov® kapusty 703/3/ 20 a 702/ 20 a kedlubr
genotypT Sedkvilek nebylo pozorot8nbeanhbvpal
mater ik8$2TgerFc T) tuS2nu bylo dRlen2 mikrospor

2 A) do§agena u 11 geembyp7, (Obgéuekald®)r byl b
zm2nNDnlch materi 81T a YaspDeprearseid 5D DDt Bz Erk2 3
F, tabulka 1), vysoce embryogenn? byly mater
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Tab.1: PSehled vichoz2ch materi 8§l T zelenin, jejict
Mat er i Typ ESCH VITRO VIVO % |[Mater Typ ESCH VITRO VIVO %
KM-VL/20 kad T20 tus 118 98 831
KPKC/20 &G T21 &G ++ 19 14 73,7
702/20 kap. +++ 37 33  89,2|T22 A+t 73 55 75,3
703/3/20 GG+t 82 47 57,3|T23 A+t 63 36 57,1
703/6/20 &6 ++ 11 11 100,0| T24 GG 82 59 72,0
704/1/20 &6 T25 GG 102 87 853
704/5/20 & ++ 18 9 50,0| T26 G 181 139 76,8
706/20 & + 4 3 750|127 &G
707/20 &é ++ 21 18 85,7/ T28 GG 104 69 66,3
709/20 &G ++ 11 10  90,9|T29 &d + 7 5 71,4
509/20 ked 104 107 ze + 5 4 80,0
515/20 &6 + 4 3  75,0/104 142 &G
543 &6+t 56 46 82,1107 102 &G
545 & ++ 21 17 81,0108 102 &
545/20 &6 108 142 &G
546 & + 1111 198 &G + 5 2 40,0
547 & + 144 102 &G
549 GG A+ 43 39  90,7| 147 107 &G
554 &6 + 3 2  66,7|144 107 &G
559 & 144 142 &G + 2 2 100,0
561 o 235 o
572/20 &6 257 &G ++ 21 15 714
584/20 &6 + 6 4  66,7|BL-11/20 &G + 4 3 750
587/20 &6 CL/20 &G + 9 7 778
Gigant oG + GM /20 (o o
Scarlet o MV/20 o + 8 5 62,5
CherryBelle Se PL 2/ &4
Ester o Polar o +
Faraon o W/2/20 o
L7/8 &6 Z-1/19 &G + 3 3 100,0
T17 tus et 151 124  82,1|z-4/19 &G
T18 &6 ++ 62 49 79,0\ Z-6/19 &G + 6 5 833
T19 o Z-7/19 o
ESCHi e mbr yogenn?2 1i8kshte p0ddks,t+++589 91 ks, ++++ 100 a v2ce ks

zelenTch
pSeveden?
vitroudr govanil m

embr y?
dpoo dnne? snfiepkr; 0 €% A €t b
redkade 86 vikk;p uksa .

na

(podzl)

90 mmk Petspih o v @nwtrk §igdigeganBrényy pos
rdeosptNesrt iolvra?nd e hp a dre?t
hlikeldo wdHedk d bBwid|. k a

zajigtnn?
me m a

geavwndorsychoenos$z

st a

bylemboyérok8y wmes$tejn®o

vlivojov® v§8gze

zmS @iy o]

2 04 d.2004alB. ma

byl

kul etur vy

e

Vv

by

Diskuze

GenotypovDi podm2niDn§ embryo

optimalizaln2m opatSen2m, jako je

rostliny v komor 8ch s SzzenTm regi

odbDrem poupat Lasto

byl o mogn® pozorovat vgechny

torp®dovit§ a kotyledon§hlnéd|sstk§ad||zar'[nOJerno@bn@
schopnosti, genotypovichy2robgdPkPy T
pSedcleaprch Biolaracdy Viy v a dtial 109v988 ;

napusssp. napobrassicayiz Ul vretal8 2019) . PSekvapi vl
pSestoge byl do expé(ﬁleméjnltbg/lgwlfélaizlemvanTmcahepri
jako embryogenn2, a pSi zakl §8d8g8n?

al. 2008, Chun a Na 2011, Chenal.2011).
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Obr. 1 : Regenerace embry2 v mikrosporovich kul't

AT mi krosporov§8 kulitpurvan2p od D4 aeln®§ ebnnNDkB 48 h po zal oge
oznal ena igvizpckeobun NI T Yt var il obein§ rpwd z@wd o ; pd z al
kultury; E,Fi Kot yl edon8rn2 mi krosporov8 embrya vysoce embr yc
= 50 Om; prTITmNr Petriho misek 90 mm
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Obr.2: Regenerace ceerdbirsyt2tvich rostlin z

Aiembrya tuS2nu Tm®dnare@Bérercanti w|l nd $2 nu i Regenerantye ner al r
| erven®ho zel 2 257 hraegemernantay nkRend Im®n w ; 5i14p8stimaa r egen
|l erven®ho zel 2 257 niac eklo Ssetnv2® 2rmo sMS i m®d nkye;dp Bibp 8 e betBe 1
nesteriln2ch podm2nek; prTmRDr Petriho misek 90 mm, dn
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Obr.3: DopRNRstovs8§n2 regenerantT brukvovit® zel €

Aicelistv® rostlinyjhlrdwk @w® rikaedemeys am$ Bd It uSe m2ust Nn2 n
jarovizal nirelgememryant@ tuS2nidnhaplodiSdhklu kegeraer antDy

i zol al n2icdni hpayptlloli;d B uS2 nu, | iindiehalpdlDoH1d (t|ueS2vreuni§( bb2ull ovlae
di haplliomide?tuS2nu rTznlch genotypT po pSesevu; rozmbr
19119 cm

Z8vDr

Byl o ovRSeno, ge u embryogenn2ch materi 81T
Naopak vgechny kultury Sedkvilvdkijebwlvedeaa®l
modi fi kovan® metody u vysoce embryogennz2ch

bude pougitelnl pro rychlou tvorbu mikrospo
mohou pot® tvoSit dost athal npbtremzs &HIn?w hz § k In:
komponent hybridT. Po dal g2ch optimalizac?2ch
praxe pro rutinn?2 vyugit?2 a zefektivnit tak
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Odol nost vybkwmnivwHluiodr§lddor ovc e
kapustpodM®@2wh podm2nk§8ch
Evaluation of tolerance of selected cauliflowattivars to clubroot
Kopeckl BRResGalma o vHel BK. M.

Genetick® zdroje zeVBRVw., Gomesupeci 8§l n2ch
2 Czech Advanced Technology and Research Institut®ni ver zi ta Pal ack®h
3Katedra asi jozklfdl ksSti vdeik2a,i tRi,IPdhack®ho Ol

Abstrakt

Vpol nz2ch podm2nk8ch byl Brassieasleracea8ribaryti@l)naodr T d
odol nost vTli ng8dorovce kapustov®. Hodnocen
tolerance K°. brasstae Koeficient tolerance (Kt) se pohybovatvo z me z2 od 5, 41 ¢
Nejodol nhDj g2 mi testovanl mi pol ogkami byl vy
(Kt =43, 24) a Pindus (Kt=39,18). Naopak nejnm
Modra (Kt=9,04) a Ska (Kt=9,52).

K1 2| o v Brassicacoleraceaar.botrytisL., Plasmodiophora brassica#/or., koeficient

tolerance

Abstract

The set of 27 cultivars of caulifloweBfassica oleraceavar. botrytis L.) was tested for

resistance to clubroot under field conditions. Tested genotypes of cauliflower expressed a low
level of resistance. The coefficient of tolerance (Kt) varied from 5.41 to 43.91. Among the most
resistant genotypes were cultivars Newtoral8gKt=43.91), Agora (Kt=43.24) a Pindus
(Kt=39.18). The most susceptible cultivars wBaoma (Kt=5.41) Modra (Kt=9.04) a Slavia
(Kt=9.52).

Keywords: Brassica oleracea&ar. botrytisL., Plasmodiophora brassica&/or., coefficient of

tolerance

bvod

Zelenina a ovoce jsou z8kladn2 slogkou |idsk®
vitam2nT a miner 81 T, ale tak® obsahuj?2 girok
pro | i dsCki®a knld20HW2aomtp kontextu je rocBra}ssicapovag ovs8n jako | e

znejviznamnhDjg2ch a z8roveR nejstarg2ch zdr
pNstovgn2 4 mamldol roojzebmtokzT t 4 ¢ k ® pE2usreansn Tec, h tparka m
ranlch civilizac? ve star ®mvdiT2smi®e d kiue crkeug,i om
odlignost?2 brukvovit® plodiny phRDstovs8ny pro
(Brassica oleraceavar. botrytis L . ) je brukvovitou zeleninou,

zdugnat DI ® k vOampe a Gustaf$son(1W1)m2 zj ej 2 m pTvodu | e
vy gl e c brakdlice aBrassica oleraceavar. italica L.) asi v1 5 . sobl atstz i vIts§
(SadowsKki a Kole, 2011). Je dTIl eg 'tTm zdroj e
mnogst v? vitaméh§knikmayr,oteaopdJtnlch cukrT,
kyseliny askorbov®, t hi ami nu, rlboflavinu,
lidsk® tNRlo pSed reakti vn?2mi Jdhangimaskohj200@y s | 2 k t
Brukvodi h® plwaj2 d§van® do souvislosti se S
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vlietnhD kardiovaskul 8rnz2ch chorob a rakovin (
a Tal al ay, 1994) . Brukvovit® plodiny d8le o
chl orogenov®, ferulov® a synapov® kyseliny,
guercetinu) (Heimler a kol ., 2006; Vallejo a
vlastnosti.

O rostouc?2 oblibhRN kvhDt8&kw gwhidloz eneasjkidwvRoyd «
viesk® repuitntei2@l&@ 26 5 nhba omcvegazkO2v0 ji g 330 ha,
125 %. VzrTstaj n@x Tstendej syt owvELSIsakzli z Ro v «
239671 ha woce 2013 nal 35B6 haw oce 2020, t] . nN8r Tst o t ¢
Nations, 2022).

Ng§dorovka &kapustov§g, oblig8tn? bi otrofn?2 rc

identifikovan8 a popsah87 WorAhkaol ijv gje tent
zpTsobuj2c?2 n8dorovitost na koSenecemnobrrmnkvoyv
dopad na pRhRstov8n? b rMugkl vlioevri,t 122 2p)l,0 da |mT s(olLbuudj

hypertrofii koSenovich tk&n2 a n§slednou tvo
a kol ., 2015) vedouc? k def orln®ac.i Thaykptook ort ayd
koSenovli syst®m tvoSP. bsassiceg Ki i h spebseﬂégﬁeé
| 8st2 rostlin DTsledkem penamaden] mi Tatt ake
dozr8§vgn2 nadzemn2chl1oygs§nduédo®ekoSankopSes
a vodu, cog vede ke zmRnN barvy mladlch | i ¢

ng8§sl edovan® dehydratac? a vadnut? cel ® rost/l
Plasmodiophora brassicaep Tsobuj e e&toyhowvhnok® mitfFki onT dol :
nDkoli k zpTsobT, jakl)ypol gkoldygimeéma mad aziotva
a potlalen2 hostitelsklch druhT plevele (Her
snehostitel sk mO0YEyrndwarmg kdlkol ivy 2OK®)p T BN
vihkost a teplota mezi 2225AC j e opti m8l n2 pro rozvoj ngdo
Ml ad® rostl i ny tjosmouut ov 2pcaet ongS8ecnhuy lan ® ek t 2 m v2ce
ovIujviRc 2 v I a-sPt rassiched r @ffelryuj e kysel ® pTdn? pr o
pS2praymkA2lem mhNn2c2m pH pTdy na 7 a v2ce sr
2022) ; 5) pNstovgn2 vychyt8vac2cannehyptsitvalel
vitrusT. J e d n §AlopeeuruspndyesdreideBhacetia tanacetifoliaPapaver
rhoeasaPisum sativun(ZamaniNoor a kol . , 2022)byleg akpdudkar
mnoho synteticklch fungicidT, obemzemSsnetideogt D f | u
mancozeb, azoxystrobin, difenokonazol a carbendazim (Liao a kol., 202F)snT m ef ekt e
avgaks®kImi ng&klady pro phRDstitele (Jlavend® a
visledky byly z2sk§8ny pichodermaa Bacillusi(Zkao @ kot.,g ani s r
2022).

PNDstovgn2 odolnTch odrTd snP. graspimemhdstyrRi § o]
tak® pravdhDpodobnost prolomen? rezistence a
a kol ., 201098)c.e @rloetno tb®&tloo port est ovagptol mybhan
podm2nk§ch,vlssloelld1d>ar3ttrz;oéosanlch podm2nek (Kop
doporulit je aS ug vgllsekeyhtt@rassipferp TdN.pNstitel T

Materi 81 a Metody

Prohodncen2 odol nosti byl o pBrassicpioleraceadrbotrgtieln) o t ypT
udr govanlichVhakpma®bei st avu r Glemolicivh m& mclir ol
N8rodn2ho programu konzervace a Vvyug#&vs8n2 ge

LR Pasportn? “adaj e j sou dostupn® z. https
Hodnocen® rostliny byly vyset® ve sklen?ku d
Gr ow, Lesk8 Republika). Po vyklltlhermrs2adbyplva | T
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veli kosti 37 x 28 x 4,2 c¢cm s vrchn?zm rozmDr
objemem 28 ml naplnhRnich zahradnickim substr
Nastaven§ Ditsa plbntza kv | i byl a 28n2A€/ d®&mdc 2a olt8e
vichl2ku od 25 AC a automatickIim za08alR nhNn2 m
Rostlingm bylo pSisvhDtlovgno z8§Sivkovimi s
Republika) se z8Sivkami Osram bp$ikaxemods W
svDtelnim t hehemod 3¥Wtllm, 840 a fotoperiodou
kultivovgny a dle potSeby pSihnojovg&ny roz
Republika) v koncentraci 1 g.v o d y . RostlinyobyByedgpbBst opane
ng8sl ednhD vysazen® ve sponu 50 x 50 c¢cm na inf
OlomouciHo | i ci, Lesk§& r esp.ud.l,i kla7,(2483 0637715440 0W3.Ad . )
t Sech opakov8&n2ch ve hznpSh osdonbldn Tncghs | bel dougj 22 cch? cvhe
viivu klimatu. Provokaln? pole vzniklo umidDI o
Y4z € m?2 cel® Lesk® republiky, do pTdy a neu
rovnomRDrnim zaprddendmnil0€® @Clypbir/omv§ a Duge
po visadbhR zakryt® net k%nopu atve dteil IniN2 zavhago
z8vl ahou, bedpdewaedn®®m stavu a kultivovan® dl
kontrola ddd pdpopgkitlBgsk®ho zel 2 Granaat. Ko

f8zi konzumn?2 zralosti a stanovan8 jejich hi
codg je vinos konzumn2ch | 8§st2 jednotlivich
konfr ont aci s vinosem na nezamoSen®m pozemku
anallTza byla provedena ve volnhD ¢giSiteln®m s
VIisledky a diskuze

PrTmRDrnl vinos z konzumn?2 | §stkiu rjcestnloitdyi vzl cih
se pohyboval v rozmez2 od 0,02 do 0,18 kg, z
vypol2tanl koeficient tolerance byl od 5,41
ZjigtNDn u odrTdy Newtonobehimet @9H23002822kghk
rostliny (KR), d8l e pak Pindus (09H2300243;
kg/ KR) Nejvygg2 vinos na kontroln2m nezamo$S
(09H2300231; 0, 60 kg/ KdR)Seale (D3H2300222a0k42 kg/KR)ér T dy
Pal oma (09H2300244; 0,31 kg/ KR) . Nejvygg?z Kkc
pomRru hmotnost z infek|ln2ho pozemku ke kon

[

Newton Seale (09H2300222; Kt=43,91), Ago(@9H2300019; Kt=43,24) a Pindus
(09H2300243; Kt=39,18).

Naopak nejnigg2 vinos z infekln2ho pole byl
kg/KR), AVX 5007 (09H2300259; 0,2 kg/KR) a Sesam (09H2300187; 0,2 kg/KR), z
kontroln2ho poze™HR3I00220;0k1 kER), Agokag09H2800019; 0,12

kg/ KR), Bora (09H2300001; 0,12 kg/ KR). Nejni
(09H2300244; Kt=5,41), AVX 5007 (09H2300259; Kt=9,04) a Sesam (09H2300187; Kt=9,52)

(obr.1).

N
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Obr.1:Bodovizngrzeofr Ruj2c2 prTImhRNrnou hmotnost kon
genotypT kvhRt&ku sklizenlTch na infekln2zm a |
vyznalen® zelenTm rg&melkem, plnim z infekln
LervenlilnkernBmesou vyznalen® nejm®nND vinosn® g:¢
a |l evs8) hranice krabicov® | 8sti diagramu ozn
reprezentuj 2 1,5 n8sobku mezikvartil prg®ho r
ng§zornost vyj §8§dSeno posledn2m 1 ag 3 |2sly.
Porovngn2m visledkT z kontrolovanlch podm2ne
ve stupn2ch napaden?2 0 a 1) (Kopeckl a kol .,
byl o zji ptdibnan,Nj §é mejr Tdou kvDt8&ku |je Agor a
odol nTm genotypem pak Sesam (09H2300187) (ob
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Obr.22 Porovngn2 jednot kionich| gemntl xmT plode § Kk §
Tindex napapgieenrostin®WESUpn2 ch napaodenrf2c h0 pao din)2 na
(Ktikoeficient tolerance). NejodolnhDj g2 genoty
odolnl genotyp. Horn2 a spodn2 hranice krabi
vhdm medis§n.r epawzent uj 2 1,5 n8sobku mezi kv a
genotypu (ECN) je pro nS8zornost vyj&8dSeno po

Znal ost odolnosti jednotlivich genotypT je d
se klimatu, aleisohledema r ostl i nnou a ¢givolignou vIirobu
zdroj] T rhBasdichi Bruakdwvi t® rostliny byly na odo
hodnocen® ve sklen2kovich podm2nk&8ch (Carl ss
kol ., 201R&pnteé&ktdikankch podm2nk&ch fytotronu
vpol n2ch podm2nbB8ohegManz&onares 2000). Velice

zjigttmtio wr §ci vkiosrleesdpkoyn dBlajlex askal. r(2060 kde byl

kviDt 8k nej m®&nN odd&klomdu opbvdnhoh, jaéak vi pol
nevykazoval viznamnou variabilitu mezi jedno
celkem 275 genotypTobhoukvoygienbeiuapgsvksiDe 8ky a
t ® 0 pr8§ce nenagelosggdnmizand Mdijpssita@z HPPTfence ok §
rozd2ly ve visledc2ch vgak mohou bilt zpTsot
genotypy pougitich rostlinkljmaiempVdm2mt €1
hodnocenl ch r o-Bauleux akol(f 20800 z anar es

Z8vDr

Hodnocemi m2xh podm2nk8ch byly zjigthDny |jako
Seal e, Agora a Pindus. Naopak nej m®nad odol
Porovngn2m kmddlrmd otvianVc h [ pol n2ch podm?2nk
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voblastech ¢ T s k yPt lerassicaed opor ul it jako nejvhodniDj g?2

Seal e. Naopak jako nevhodn8 se jev?2 odrTda S
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OdezvaVRN-Als ubsti tul n2ch |[|-Mamitod pgeni ce
na kombinaci dl ouhodob®ho chl ad

WheatVRNA1 substitution lines Norstavlanitou response
to combined cold and drought

Kos oKv,8 V2t RBmv\8ast 3, @iva,s Pr.g.gi |

Vizkumnl wWstav r,®mhtal i nn® viroby, v
Abstrakt
Vysoce mrazuvzdorn8 o0zim8 pgenice VYRNABt ar ,
Ssubstitul n?2 i ni e, tzv. Asprivggt dvesy adfioah
pTsoben2 chladu (4 AC, 56 dnT) indukuj2c2mu
vodn2 kapacity), anebo kombinaci chl adu a su
byly hodnoceny r Tst osvi® |cehrasrtavk® enraidszteinkny2 (bhi noont:
charakt er i svtoidkny? ms proggeinn@ ms (osmoti ckT potenci

VSD) a char aktfelruiosrtei skcye nscp?o jcenl®@ rsof yl u ( Fv/ Fm
otevSenost?2 rprifduehdel(uwlo8nn 2 a 2 aifceh ryehlost n 2 k o
transpirace TR, vodivost prTduchT SC, rychl c
WUE a tzv. vnitSn2 Y% innost vyugit2 vody WU
varianty se rozl guj 2 dl e geneti ck®ho z 8klpaoddum2Mdkrg§xtha
dl ouhodob®ho chl adu (jar ovVRN&ALseub s tailteucie,s uzcvh
0zi m® vra-Alel ySr ovngn? vari ant vystavenTch pou
dl ouhodlob®dwu (jarovizaci ) uk 8§z ajarovizacigostind| o u h c
pTsob2 jako faktor zm2rRuj2c?2 nepS2zniv® vl
KI 2] ov:Ré¥Allowlaus; rTstovl typ; jarovizace; <c¢h

Abstract

Highly frosttolerant winter wheat Norstar, frestisceptible spring wheat Manitou and two
reciprocal substitution lines with interchang¢®NA1l ocus Aspring Nor st al
Manitoufi wer e stuebrjne ca eeldd ttor eaa t!|nmoemgrnali¢atioh,C , 56
drought (30% SWC) or combined cold and drought treatment. In all experiment variants, plant
growthrelated characteristics including the total shoot biomass and 2nd leaf area, water regime
related characteristics including water saturatieficd (WSD) and osmotic potential (OP),
chlorophyll fluorescence parameter Fv/Fm, and photosynthasited characteristics net
photosyntehsis rate, transpiration, stomatal conductance, water use efficiency (WUE) aand
intrinsic water use efficiency (WUEiwere determined. Cluster analysis revealed a
differentiation of control genotypes based on their genetic background; however, in beth long
term cold treatments {d and 3S), the effect oWRN-AL substitution was dominant over the
background. Longerm ®ld treatment leading to vernalization has a priming effect on wheat
tolerance to drought.

Keywords: VRNAL1 locus; growth habit; vernalization; cold; drought; combined stress
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bvod
ZemNDdNDI| sk® ppooldn2ncyh jpsoodum2wwk 8ch obvykle vyst.

environment 8l n2ch stresovich faktorT (Mittl
schopnost Y%sphRgnND pSezimovat (tzpSeaw §mMmzem ha
nezahrnuj?2 pouze n2zk® teploty (chlad, mr 8z)
snedostatkem vody a bunBDlnou dehydratac?2. 0]
n2zkTm teplot8&m v prTbRhu zi ralizace CHoyardp6@,a d a v k
codg je dlouhodob® vystaven2 n2zkIm teplot8&m

ozimlich obilnin je zn8mo, ¢ge schopngdefich i nduk
vivojem, kdy rostl iny apok us pal rptBre2c hjoadruo Wioz a lem?r
nej sou schopny i ndukovat zvigenou mr azuvzdc
(Danyl uk et al . 2003) . U VYRNAIm®e p,gejnelceg |j &I ¢

konstituce deter mi munji @ atnzvmAldadtedmami ntjye ,j &dy
typ bez jarovialnzho p orrsfel daal vekl ua, ozzaitmTmec b T srte
sjarovizaln2zm pogadavkemVRNXlgenusstebalu. n28@e3) . z
rTstov®ho typu. lviymivo Sa VANASBrloeiabi opfr200l022)c h s u b s
' ini? mezi vysoce mrazuvzdornou ozi mou odr Td
tzv. Aspring Nor Noarsi a¢l,i mk @ ovendbaemdj§adani na
pgenice ManieouMaai AwuifMa(nliitnokua, oadlveo gneé&ik8o uzc 2 |
aleluzozi m® Norstar).

Vhagem experi mentu byl soubor | tyS genotyp"’
Norstar, Manitou a dviRym&®aoilVvRNAblKses wiiaveni t u| n:
dl ouhodob®mu pTsoben2 chladu (4 AC, 56 dnT)
vodn?2 kapacita PVK) a kombinaci obou faktor"
vgech variant vlietnhD kontroln2 ck®8cA@rako®rPp
Ssouvi g€jsten  hmot nost | erstv® nadzemn?2 Dbiom
(osmoticklT potenci 81 OP, vodn?2 s yftootsasn®n td@z ad t
transpirac?2 a otevSenloStA2 paTdmbhdnicifcdy mBon ¢ a
rychlost transpirace TR, vodivost prTduchT S
vody WUE a tzv. vnitSn2 % innost vyugit2 vod
hodnoceny nejpomecxamonathtpwhRDvariance (ANOVA
soubor dat pomoc?2 klastrov® anal Tl zyVRNAI2|l em e
na odolnost jednotlivich Iini2 vTli chladu,
porovnatviiviemot | i vich stresovich faktorT chladu,

pTsoben?2 chladu a sucha.

Materi 81 a metodika

UspoS§d&n2 experimentu

Vexperi mentu byl o poug iTrticum aestivumio. )o zcivm® Noogresnti ac
pgenice ca.dwWawmiteai, pr ol n2veylmDsuMRMAtilokusedmn 2 ¢ h |
tzv. Aspring Norstarfi a AwianbtoerrathaSnei tporuoif,. KOt
(University of Saskatchewan, S a srkeagt uol oonv, a nK a 1
podm2nk&8ch termostatu (20 AC, setdnydo tknalt i
napl nRnTch smNs2 zeminy a zahr adnk wlkt®hwa |snu2bn
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boxu(TylerF6 4, BudapegS, MaNar sk®os}, zlab/08z hS grsovsdtil o
AC, 70% pTdn2 vodn2 kapacny yvdrPivikKnt y)o, droSsul e
d§8l e pNRstovs&ny za danlTch podm2nek (kontrol n?
S: 18-3MC® P3¥XK, 14 dnT), vystavenK:dIl50WAICodaB®®n
a 18 AC 7 dnT, 70% PVKprpoajzgBopho2mogapghuk
ng§slednhN odebr&ny 7 dnT po oppPan@®mi zatgenys:
suchu (varianta-$: 5 AC 49 dnT30%PVK8 AC 7 dnT, 35

Morfofyziologick® charakteristiky

U vgech varidangerfactykkem 146;treatmenty) byly
spojen®tem (gravimetricky stanoven8 hmotnost
d a ¢2.Sklyi sssu a vypolten2 pSibligni® dtiocutilowv®

pletivech ( v o d n 2 sytostn?z deficit VSD, osmoticklT
fotosynt ®zou. Vodn? sytostn?2 deficit (VSD) b
| erstv® hmotnosti (FW), hmotnosti po g5 nly nas
po 12 h sugen2 pSi 6 0 AEW(TRARW) d 1160 O 20 r S| \AS DB k
Osmotickl potenci 8l §gS8vy vymalkan® ze zmra
pomoc2 osmometru WESCOR (VAPRO Dew Point Os
vypotltenvanEt Hoffovy rovnice. Maxim8ln2 fot
byla stanovena u temnotnhD adaptovanich | ist°
Dr 8sov, LR) . Rychlost | ist® fotosynt &gty (PR)
(scC), pomnDr intercelul 8pfHéi /ac ad mbh yelnyt nsdt kmaw

pomoc-PRQ€ (ADC Bioscientific, Velk8 Brit8nie
vnitSn2 Y% innost vyugit2 vody (WEPREG. byly vy

Statistick® hodnocen? dat

Data vzt gheujn2oa2 isvd mk charakteristik8&m (minim
byla hodnocena pomoc? anallTzy variance (AN
viznamnosti 0,05 byly dtanaveamngpmdmo?2DMRTMOC
softwaru STATISTICA 13 (TIBCO, Vel k8 Britsgni
provedena u 8k - r e transformovanlch dat zZa pougi
Wardovich mini m8l n2ch riutMattix@aiadx a ioche 2005).s o f t wa

Visledky a diskuse

Hodnoty jednotlivich stanovenlch charakter:i
genotypy I 4 treaTanrwmltyd J sau2uvkeen$ejvm®, g
variantydivyshadem®mu chl adu ((vjaarn awitaandi vJ)st\a
suchu (S) a kombinaci jarovizace a such®&(J vykazuj 2 vygg? hmot no:

bi omasy, vygg2 Fv/Fm, osmotickl potenci §I, r
naopak nipg§2p«&¥&D. WWVE a WUEi dosahuj2 nejvyg:
jarovizaci se zvigenou i se sn2genou z8livko
WUE a WUEiIi viznamniD nigg2. Srovns§inehRtil g% Srexgp:
me z i kontrolou a suchem, ze tS2 stresovich v

(viz rrogZndeil yv&D, oP, PR, SC, TR; Tabul ka 1,
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Kl astrovs§ anal lza ( Obr . 1) ukgzal a, ge k|
experiment 81 n2ch variant jsou jednotliv® treatm
klastr 2 jarovizovan® varianty, kl astr 3 jar
Norstar), kl astr 4 varianty vyslasinbeah@uepouze
Spring Norstar vystavenou buN pouze suchu an
Sazen? jednotlivich Iini2 |ze konstatovat, ¢

pozad?2 (Norstar vs Mahchoulri aat 2 mbst ovamroh
(70% PVK), tak za sn2gen® (30% PVK) z8livky
hl avn2ho |jar YRNAt al|tnj2.hoveklnauw sebe jsou Sazen

Mani tou (WM), ktewr®AlabBl| ne pHastade e gi vn?

Dal g2m zaj2mavim visledkem, kter® | ze dedukoa
vliiv jarovizace na varianty w&8siedné@®@mivyskae
vystaven® pouze s uVahru a(nbteyz kno?nzbki ® utje2fc)2o mjga)rio v i
ve sr owar8ingntsa mi vystavenT mi pouze suchu (S)
ukazuje na pozitivn2 wvliv jarovizace na zvl
z8kl adn fenosn®pui mizvg, sttjresge pTsoben? j ed
mechani smy rostliny, cog vede ke zvIigen2?2 odo
al . 2013; Hi l ker a Schm¢glling 2019).
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Tab. 1: Vybr an®

hmotnost | erstv® Dbi oRMasyvo(dgm)?,

morfofyziologick® dohvamdltherv sdri
slyitsotsa wn&® pdled a hce

potenci 81 (OP), maxi m8l n2 fotochemick8 ¥l inn
vyugit2 vody WUEI L2s | azmp B e d s4t abviuojl2o gp rcTkrhfdrh
(n=4), mal 8 p2?smena znal 2 signifikantn? r oz
Duncanova testu rozpRt2 na hladinhD viznamnos

Vzorky: SM1 Spring Manitou; SN Spring Norstar; WM Winter Manitou; WNi Winter
Norstar; JJj arovi zovai®Rormar ohntivwaiKi®a rvtay ;i afit y;

Vzorek Biomasa List.plocha VSD (%) OP (MPa) Fv/iFm WUE I (
(9) (cm?) CO: mmol
H.O?)
SN-K 2,13 b 9,82 a 11,34 c -0,908a 0,723 b 77,238 c
WN-K 2,3 ab 9,97 a 12,42 c -0,957ab 0,75 ab 64,865 d
SM-K 2,038 b 10,54 a 8,37 b -0,892a 0,794ab 59,478d
WM-K  1,871bc 10,47 a 8,12 b -0,911a 0,796ab 60,942 d
SN-S 0,557 d 4,03 d 47,41 f -3,293e 0,604 e 23,958 g
WN-S 0,639d 4,1d 44,68 ef -3,151e 0,662d 47 e
SM-S 0,596 d 3,81 de 45,14 ef -2,754d 0,745ab 102,533 a
WM-S 0,522 e 344 e 43,18 e -2,692d 0,792a  388ef
SNJK  2,283ab  4,72c¢ 5,08 a -1,302b 0,608 e 87,19 b
WN-JFK 2,097 b 4,76 c 6,12 a -1,388b 0715c 78,957 ¢
SM-JK 244 a 7,82 b 6,16 a -1,188b 0,813a 83,644b
WM-JK 2,37 a 8,39 b 6,91 a -1,207b 0,714 c 84,166 b
SN-JS 0,847d 2,82 fg 23,96 d -2,254c¢ 0,552 f 39,502 ef
WN-JS 1,017 ¢ 2,46 ¢ 22,6d -2,446c¢c 0,656d 76,467 c
SM-JS 1,019c 4,03 d 22,65d -2,07c 0,695cd 100,163 a
WM-JS 0,87 cd 3,05 f 14,15 c -2,093¢c 0,655d 77,097 c
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Tab.22Vybran® fyziologick®foharsgktt@®rziosit iaky ramsy
TfpomDr i ntercelul 8r n2 ,&®Rianybcihd notsnt?2 |k osnté® nftortaoc
vodi vost pirrTedzuicshtTe n cSeR T pychlost rans$piface; WWHE Y4l i nno st
vyugit2 vody. L2sl a pmiendstéavhijdl ogiTankdirm® dpal
pz2smena znal?2 signifikantn?2 rozd?ly na z8kl a
rozpMBtzadinanN viznamnosti 0, 05.

Vzorky: SM1 Spring Manitou; SN Spring Norstar; WM Winter Manitou; WNi Winter

Norstar; JJj arovi zovai®Rormar ohntivwaiKi®a rvtay ;i afit y;

Vzorek SR  (nfs cilca TR (mmol SC (mmol PR (em WUE  ( ¢
mmol HO m%s?)  HOm?%?!) CO;m?sY) CO; mmol
H,0) H.O?)
SN-K 336,9c 0,693c 1,99 ab 0,161 b 12,201 b 6,24b
WN-K 358,6 b 0,74 b 2,295 ab 0,174 b 11,207 c 4,873 e
SM-K 367,3b 0,748b 2,565 a 0,22 a 12,804 ab 5,027 de
WM-K 358,3 b 0,739b 2,76 a 0,233 a 14,147 a 5,131d
SN-S 470,6 a 0,892a 0,354d 0,026 e 0,716 1,862 h
WN-S 376,9 b 0,689c 0,265d 0,013 f 1,586 h 6,306 b
SM-S 372,7b 0,69c 0,392 d 0,022 e 2,733 ¢ 7,097 a
WM-S 387,7b 0,706 ¢ 0,379d 0,031 e 1,982 h 5,698 c
SN-JK 283,8d 0,64 d 1,592 b 0,107 c 8,774 d 5,755 ¢
WN-JK 296,5d 0,673 cd 2,158 ab 0,136 bc 10,727c 4,963 e
SM-JK 279,4 de 0,637d 2,271 ab 0,153 bc 12,618 ab 5,579 cd
WM-JK 283,2d 0,646d 2,115ab 0,135bc 11,332c¢ 5,356 cd
SN-JS 364,6Db 0,837 ab 0,753 c 0,047de 1,919h 2,418 g
WN-JS 309,7 cd 0,715c¢c 0,804 c 0,049de 3,534f 4,379 f
SM-JS 250,6 e 0,578 e 1,051 bc 0,073 d 7,194 e 6,954 a
WM-J-S 288,8d 0,665d 0,824c 0,056 de 4,534 f 5,213d
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Obr §z.ekKllastrov§g anal INerstar @GVAY Mamitog (SM)%a VRMILI t i v ar
substituln2ch Iini?2 Spring Norstar (SN) a W,
podm2nek (K), d!l o u h o djartwv@dtiaIK)¢ sutha (Bua kenebohaxiu ¢ 2 h o
jarovizace a sucha-). Klasterogram byl set aven z-akpoagttand&for mov;
ztabulekla2pyr ogramu Per mut Matri x (Caraux a Pinlo
vzd8§l enost2 a Wardovich minim8ln2ch krit®ri?

Z8vDDr

Klastrovg anallza ukg8zal a, g eariamty je oppS 2i pre&d M 2 ¢
rozligen2 o0zim® pgenice Norstar (WN), -jarn?
Al substituln2ch | ini?2 spring Norstar (SN)

stanovenlich morfofyziol otgi2ckdgemetcihcakTakz 8kl 3¢
genotypTMa&orsoar Avgak str esyjarovzacodkpsuchobT ch

(S) 1 kombinace jarovizace a suchaSJ vedly ke zvIiAlaubstitDeezn vIiv
krozdDl en2 genoty@pdpdllel m@sgd® v Nn®Dn 2 ypanot ypT
K,SiJS). Srovng&n2 vliivu jednotliv]l gaovizati@esT dI
K)asucha (S)kombi novanTim pTsoben2zm dlI-8phhopdob®zal
pozitivn? t zar.ovpirziantiengn ae foeckeezvju rostlin vTIi
dl ouhodoblT chlad vedla ke zm2rnhRn2 nepS$2zniyv
mechani smT odezvy rostlin na chlad a sucho.

63



PDroda 12/ 2023, asdpeski§ pS21 oha

PodNRkov8n?
Pr§ce byla podpoSema zprnd)jddtsyt vMi rLiRs t(eMZse L R)
projektem VDRV, v.v.i. RO0423, a projekty QK

Literatura

Caraux, G., Pinloche, S., 2005: Permutmatrix: a graphical environment to arrange gene expression
profiles in optimal linear ordeBioinformatics21: 1280 1281.

Chouard P., 1960: Vernalization and its relations to dormakayu. Rev. Plant Physidll: 191
238.

Danyluk J., Kane N., Breton G., Limin A.E., Fowler D.B., Sarhan F. 208%RF1, a putative
transcription factor associated with vegetatiogeproductive transition in cereal®lant
Physiol.132: 18491860.

Hi |l ker M. , S ¢ hStrgss primingg memory, an@ Sighdling in plaf&ant Cell
Environmen#2: 753761.

Limin A., Fowler D.B., 2002: Developmental traits affecting {@mperature tolerance response
in nearisogenic lines for the vernalization locMsn-Al in wheat {riticum aestivurni. em
Thell). Ann. Bot.89: 579585.

Mittler R., 2006: Abiotic stress, the field environment and stress combinatiends Plant Sci.

11: 1519.

Rasmussen S., Barah P., SuaRexdriguez M.C., Bressendorff S., Friis P., Constantino P., et al.
2013: Transcriptome responses to combinations of stresses in Arabitd@sthysiol 161:
17831794.

Sl av?k, B. , 196 3: Rel ationship between the o0s

deficit during the wilting of leaf tissu@&iol. Plant5: 258 264.
Yan L., Loukoianov A., Tranquilli G., Helguera M., Fahima T., Dubcovsky J., 2003: Positional
cloning of the wheat vernalization ge¥iBN1 PNAS100: 62636268.

Kontaktn?2 adresa:

RNDr . KI 8ra Kosov§, Ph. D. ,
Vizkumnl %stav vigstlinn® viroby, v.
Drnovsks8 507/ 73,

161 06 Praha6Ru z y nn, Lesk8 republ i ka;

tel.: +420 233022447,

email: kosova@vurv.cz

64


mailto:kosova@vurv.cz

PDroda 12/ 2023, asdpeski§ pS21 oha

Kyseliny palmitovg8 a stearovsg§ a |jeji
Palmitic and stearic acids and theantent in the linseeds
Mr 8zkolY 8§ BMel*kov§g M.

'AGRI TEC, vizkum, ¢glechtRn2 a slugh
2Agritec Plant Research s.r.o.

Abstrakt )
Kyseliyp al miat osvt peSreadws§ avuj 2 dvhD hlavn?2 slogky r
t ukUlh.l ovod2 k kv @ r ®g Zelsyw,ehvdl ouhlch SetRDzc?2ch,

nasycen® karboxylov® kyseliny obzvl 88gtnD ene
energie je kyselina pal mitovsg, stejvyad D njinakio |k
z8§soboiue enetrdrtea pS2sphNDvku jsme se zamNDSilii
dvou mastnlich kyselin ve I nRnich semenech,

genovlich zdr tijuf usitaissimusie.t ) ®hok I(i zenTch na pozer

AGRITEC,vT zkum, glechtnDn2 a slugby, s.r.o. Byl
kyseliny palmitov® a 3,56 N 0,72 % kyseliny
Kl 2] ovdeqnl swd:!l, mastn® kyseliny, genov® zdrc

Abstract

Palmitic and stearic acids are theotimain components of vegetable oils and animal fats. The
hydrocarbon bonds that are in their long chains make these saturated carboxylic acids
particularly energyrich. Due to its energy storage capacity, palmitic acid, like stearic acid or

other fatty adals, is an effective energy store in the bddythis contribution, we focused on

the evaluation of the content of the mentioned two fatty acids in flax seeds, while a set of 419
genetic sources of flax{hum usitatissimurh.) harvested on the lands of RETEC, research,

breeding and services, Ltd. was subjected to analydise average content of
acid was found of palmitic and 3,56 N 0.72 Y%
Keywords: flax, fatty acids, genetic resources

bvod

Kyselinapal mi t ov8 je karboxylov§8 kyselina, jejz2g
Jej2 mol ekul 8rn2? 3jCHUuAEBOH.2 )J ev ztoar ey g2 CHasyce
obsagtm@&? oh. BNgnN se vyskytuje |jaRgruljzge2cSha
nasycenlich mastnlch kyselin a jednou z nejr
t Dl esnlch | idech. Je hlavn2 sl ogkouldeol ej T,

i
bsagenm§ ¢ lakk,

a
p
®

k® ve | I

t
d
swirechval ® @nw §ad NWa pday snét ove® s
nNnn h seeahe0lé)cGoyakt lkla( k2i0llads)h vuivi8§id2 obs
[ ve taopDme®n28s &8 @®. Vorr el l (1970) zj |
provedl|l podromaBigichanayberlidi setall bDo®n
) srovnal. obsah mastnich kyselin ve |n
sah kyseénemp Smpah®hiooVv®@uv byl a na Yrovni
in®m I nu3saalNuuop®0hi %5 Ol ejnl | &n emsklincy Ea kn
tn® kyseliny |Iinolenov®, cog zvygovalo je
umal i u 84 vzorkT I nu obsahy vybranTch
mi t oov®4,ia6, Br %, pSilemd dbistagl8 t%u k uK bpyold o
| edk Tm dtal{ 2MI1i6)i, keeS2 dokumentuj 2 r TmiDr
vzorkT | nuetal, 3( 20.220utnoaSiz §kil adhn a Tzy
@ jx3 m8l n2 obsah kyseliny pal mitov®

o n
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Kyselina stear ov@ndghea rkoavrntlox yjleodvniocth zZkysel i n.
kyselina okt adekan®H)8 GOH.e N8 zvezvo rsetce ajreo vVBH p o

st @arTj , coggeajmralsujeg,nN jako kyselina paln
Zrostlinnlch zdroj T se kyselkakhkaosv®@marmy$g!l en.a
rostlinn® oleje a tuky obvykle obsahuj? pou

stearovs8§resenNgche&@zdnDn®emetalemed D14 KahkgV gmk Sél
neg kyselina epa(M01oy8uv&8d3yabbsah kyseliny s
VI 0Z me zi4,5%2%. 2 4

Kyselinaa skyseloiviGa pal mi tov§ ypSrdstlaivug c hd v
givolignlch tukT. Kv TIl i jejich podmha®n® hen
kyselinyv §dy spol el nh. Ve zv2Sec2ch nebo | idsklc
z kyseliny palmitov® pHZobgnihodvow!| 2af omEt al
nutril n2mi I mpl i kacemi kysel etraly(20p7 kdnai | tgo?vc@Gh s
autor T pestal.(ZG’Za)scual

C2lem tohoto pS2sphDvku byl o vyhodnotit obsa

| nDnslechenech, pSilemg anallz8&m byl podroben
(Linum usitatissimumh . ) skl i zenlch na pozemc?ch spoleln
a slugby, s.r.o.

Materi 8 a metody

Experiments el kem 419 r Tznl mis g te @i usgakiseimirh.) byt r o j i
zal ogen syst®mem poln2ha8Smalsépatécelnaow®h wotvé
jednotlivich odrTd ve w8 &ghd)m2am pmnredctzwzh B ol
AGRI TEC, vizkum, gloe c Ktollmp2l ea n3| pddlsy i t el s k §
prob2hala dle standar dnPo mekloidz kiy IpWlstwwlgendn
tenci 8§l jednotlivich odrTd Inu a byly pr
|l mMitov® a stemeNRSM pbopaG&EFERnoVT zkum, ¢l
ugby, s.pr.o. VIisledky byly zpracovg§ny pomo

0w T T
e

Visledky a diskuse

Na z8kladnR | aboratorn2ch anallz 419 genetick
5,36 1N%0 k¢ seliny palmitov® a 3,56 N 0,72 %
PodrobnhDj g2 statistick® %daje jsou z brazeny
stearov§g).

SrovASmenage vigsi @gdRy2 jsnich aupooVedlzaj hma
Wondog&Gwasabawska (2014) , kter8 zkoumala viliyv
b-rem na profil mastnich kyselin v semenech

40kghatzvygovala obsah kyseskmagi paktmttme® apbt k
'p.ru a?l3drkgvbedla ke sn2gen2 obsahu kyseliny
Kol | §atdlo®19) =zabTvali anallzou obsafgnbBchin
olejnatTch semenech (slunelnicov®, sr§mnwi®, S
semen. LnNDn§ semena mNla pSitd&mOy9dd 20 emlsah§
(4,51 N 0,0 %) a slunelnicovg§ semena (5,60 N
0,02 %).

O tom, ge existuj?2 prTkazn® meziodrTdov® ro
ol ejn®m | nu referovalao@u?dﬁmw@h(zbdogem8|sm
blok | eskich odrTd (Amon, Jantar, Astella, A
odrTd (naps§. Festival, Koral aj . ), poIschh
(Aquarius) a bl onkaphS.l aBirdisnkgihctho no,d riTidor(a aj . ) .
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0| e j200® HG156B5) LG2005Ga LCR203) byly L C

Py
k® i rmtdal c K12@i07autzorhy ediisikta pr of i
y

RTzn® genoty
studovs8§ny ta
I

semeni a by zji gt nDny palnitovyou, stearocok, ®lejovauzad 2 | y
l inol ovou. Obsah kyseliny pal m3#tleov® se pSito
Kiralanetal.( 2010) se rovnRg zamNRSili mja st uMhiNem st
(Bel adi , Nynke, Pi nacl e )en, PoNfmmRambrandt,(dascdile S. D.

Amer., Cascade D.H., Verum, Lila, Izolda, Vniil9, Bewing, Lin 1771/91, Lin 1772/90, Lin
1780/91, Lin 1793/92, Lin 1794/92, Lin 1835/93, Lin 1839/93) a Bulharska (Fasad). Obsah

kyseliny palmitov® bgtdrpédDtemsanaedai g§ghejvydd
Lin 179392. Imranet al (2013) studovald vliiv zpracov§gn?
mastnich kyselin. Jejich studie dokumentuj e,
pal mitov®, os®eamiovi®, noll ey® v produkt u.

V. probl ematice Zhangstall i (203t racrmvRuj2, ge obs
vsemenechp Sadn®ho | nu byl na Y%rovni 6,78 N 0,16
N 0,41 %. Silska a bamakokya&l (120 1919 5&%.0\s® i h 3
Lee et al . gr2PrmBr)n®&okspdiot @ kyseliny stearov:
Yietal, (2022) wuv8dNRj?2 nejvygg? obsah kyseliny
Studie, kterou provedl Wondo@mals&kws ka (2014), prok8zal a

kghalzvygovala obsahsé&meri i hyust Bteak(b2e0®K9wg)! |18ntIhno
semena obsahovala vygg2N olb,s0a h%)k yrseed | Sigp ksad ve& r
ale mbgaglP® neg slunelnicovg§ (3,08 N 0,0 %) a
(2020) nezjistila hihedi cd&rrT doobvsRa hm o gdah@rsbayl | 2y

rTznTch odrTd olejn®ho | nuetaQp2r0o0t7i) tdoonkuu miem
stat sti ck® §rmzid2slyedovamliei g&aooopwpBhu kysel i,
se pohyboval v 0 z me zi28,18B %.Kitalanetal.( 2010) zj i stil i nejni
kyseliny stearov® v Neotypatnd77®20.nej vygg?2 (7,1

Obr . 1 Obsah kyssdmerye phalmf zmive®h vgeneti cklch zdro

Souhrn: Palmitova %

K-S d=09005, p=,01; Lilliefors p=,01 Mormal. pgraf:Palmitova %
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Obr. 2 Obsah kyysaieinreyx hstrefzmdw® weneticklch zdroj

Souhrn: Stearova %

K-8 d=07752, p=.05 : Lilliefors p<,01 Momal p-graf Stearova %
— Otekavané normalni
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Z8vDr

Uhl ovod?2kov® vazby, kter® jsou v dlouhTch Se
ge jsou tyto mastn® kyseliny obzvl &8gtnD ener
energi e ] e kyselina pal mi tov§, stasgnhfiR® | ak
kyseliny,2] i nnou z8sobou energie v tDnDI e.

Je potSeba zm2nit, ge SvDtov§ zdravotnick§ o
kyselin zvyguje riziko kardiovaskul 8rn2ch on
zveSej nNn RasopisownaldENiedicinhl Fooe r oku 2010, kysel.
vykazuje antioxidaln?2 wvliastnosti a ,mTgedygapoc
nen?2 t ak Yol i nn8 jako kyselina ol ejovsg Tal
antiaterosklerot k ® vI astnosti, cog se potvrdilo ve s
j2deln2]ek s vygg2m obsahem nenasycenich mas
Kyselina palmitov8 byla po mnoho | et povago
pSestoge kanadsk§ studie z AlAskw@an2®&zi publ iJk
Clinical zMNwturmatliiaon®l i nky vysok® spot $eby k)
dobrovol n2kT ageomsgdMywg kj e hwilDadii nu chol ester
kyselinou linolovouTo j e vIznamn®, protoge kyselina |Ii
se vgdy nach8z2 s kyselinoukpabmbvbebhuoVvVeptrtc
se vgak kyselina pal mitov8malsombichovkaylsael $ n
Agpatn®hofi LDL cholesterolu vzrostly a Adob
kyselina palmitovg se praktbhiezky i millkdy zre ko3
takge jej?2 negativn?2 dopad na zdrav?2 mohl b1
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| mpl ement ace mi krosporov® embryogene:
hoS| i ce Brassi@jpuncegk.RCzérn.)

Implementation of microspore embryogenesis in the breeding process
of browncondiment mustardBfassica juncedL.) Czern.)

Rosokha H!, K| 2'ma B My X0 v\8 tP8'mv EesBv 8§ K.
Prg8gill RycPh!l §r Ao¥skl V.

WTzkwsmnlav rostlinn® viroby, v.v.i
.e§kzemNDdNDI| skPazeuni ver zita v
S0OSEVA wilwzkjum, s.r. o.

Abstrakt

Byl a optimalizov8§na metoda mi k Bassipaouneer I ch k.
Regenerace celistvich rostlin byla dosagena
genotypy Domo, Gieva, | LBL B4A3A4 xa |l OBal dstiBal . a L
podm2nek bylo pSevedeno 469 regenerantT dva
podm2nk8ch k 30. dni od vys8zenisl%%Dgnokhybova
Opal eska), s prTmRDremi¥yhtho%st dds agladds 5die rBe
(Bul harska) s prTmbDrem 72,4 %, fertilita, t
(Gieva)i 47,3 % (RLM x 1 B) s prTmbDrem 33,8 %; p a
regenerantT | i nByIl pzr?2Tsnkd&@ m Nd o6s3t, a4t e%k. r egener an
v kvhDtu a pSemnogen?2 pro dal g2 vyugit2z ve gl
Kl 2| ov&ugloowm&kompatibilita, dihaploid, mikros
Abstract

The microspore culture mettidor brown condiment mustarBirassica juncepwas optimized.
Regeneration of whole plants was achieved in most genotypes, highly embryogenic were
genotypes Domo, Gieva, 1.B.1434 and Opaleska and the hybrid RLM 514 x |.B. 1434. 469
regenerants of twelve genotypes were transferred testaoile condions. The survival rate in
nonsterile conditions on the 30th day after planting ranged from 24.8% (Gieb&)9%
(Domo x Opaleska), with an average of 37.5%, reaching the generative stage from 54.8%
(Gieva )i 100% (Bulharska) with an average of 72.4Bxtility, i.e. the proportion of
spontaneous diploidization in the range of 23.5% (Gievi).3% (RLM x IB) with an average

of 33.8%; the proportion of multiplied plants from fertile regenerants averaged 63.4%.
Sufficient number of regenerants were oh¢al, capable of seffollination in flower and
reproduction for further use in breeding programmes.

Keywords: Self-compatibility, doubled haploid, microspore culturespontaneous
diploidization

bvod

Spot Seba hoSlic v Leskj® yrgegp?u bnla csev ptal,S2o0 ko lac
( Va @Bak 2005, Lohr 2014). Z e mn D ml et ®, gl ut os @massican ® h o $
junceg se pSipravuj?2 ostSe palliv® hoSl|lice ori

EvrophR je tradid9|ni2cepokerheuntgisrkoSy, ikther & je smBs
sareptsk® a jemnlD g@anP00t58 .h.Sebreln® VY&@a&Fhk| 2
glukosinol 8tT, kter® d8vaj? h. sareptsk® jej
h . sareptovyhm®@npesvessiatnzmi ol ej ni nami ni gg?2
lidsk® vIigivh se ol ej nevyug?2v§g, pSedevg2m
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(kolem 30%). Semena vykazuj2 vysokl obsah g
jejichtypic ky pal |l ivou chusS I ntenzivn2m gl echtDn?
antinutriln2zch | 8tek, | 2mg se kvalita jej2zh
hoSlice ve srovng8§n2 s Sepkou aoB8epdg2p6ddbnB
urlitou alternativu k tDmto tradiln?2m ol ejni
2005).

V. LR jsou registrovs8§ny dv0hD jarhnZatlhmdiolsreme3a
tuzemsk8iOpal esdaemenmn@naarmBNDOpygl echt DNn® v
olejnin Opava. Zaj2mavost2? je o0zim§ ag pSes?2
vznikla v |esklch podm2nk8ch (vyglechtRDna fi
pSes2vkov® ho®ldieame zs &/ ektusmn®@hpTwisst avu ol ej ni
(Rusko). Tato odrTda se vyznaluje o cca 1/ 3
je nigg?2 odolnost k vyzimov8§n2 (ve srovngn?

zastoupemtimchedg§¢dd gl ukevbad2008p! 8t T (Zukal ov §

Klasick® metody tvorby kultivarT z vichoz2c
proces inbreedinigld, Iltertv a(j Prcaguembvlyk94e) 8v z8v
kladenTch na @rizfchr noidiruTdv z nEifkeakjt i vn2 cestou
zm2nNDn®ho postupu je vyugitz2z tzv. mi Krospor o
ApSeprogramovatfi haploidn2 buRky z vivoje k

mi kr os

k p o gewoexi @oriaiantet 3.@ 005 ) . Visledn8 sporofy
totogng§ s embryem zygotickIm ag na jednu z8§s
identick8 s haploidn? buRkou, zformovanou i
bunftxkhopSshost efektivnhD zdvojit chromoz:- movou
ke kompletnhD homozygotn?2 mu, di hap!l oietlah.2 mu ge
2008) , umogRuje vyug2t potenci §I androgenet. i
hoSl|ice habegsk®. Di hapl oi dn?2 ( DH) regener
mi krosporovich k wetat(2001), MakhboBadhydgi ab (2008, tAben al.

(2008) a Prenet al.(2008).

C2lem pr8ce je uv®st aknluSposdt ppznao klyy adiolp
sareptsk®, vyugitelnl v tuzemsklch §glechtit:e
liniovich odrTd

Materi 8l a metody

Pro experimenty a optimalizaci met ody byly
(Bryetav82019), tak neusts8len® gnanev®8SbgnKyda
Fik S2 genci l'ini2 rTzn®ho pTvodu,ceWiythbulllal® z e ¢
PS2prava a udrgovsgn2 donorovich rostlin, odt
daingifok ul ti vace prob2zhaly dletal2s0t0a8n)d a rnmdord2i iFa kpoo
pro hoSlici. Donor ov® pruo)s thlyilnyy6 v(elr2a rodstt ul |i Bns tc
812 tTdnT po visevu) jednotlivhD vys§zeny do
cm a od pol 8§8tku udrgovsg§ny v S2zenlTch podm2n
intenzita¥ §88022mbBbObAL. dPoupata byla odeb2r §r
vDt vid0 22@upat od kagd®ho genotypu. Vel i kost
mi kroskopicky t ak, aby pSevagu1202 zastoup
jednojadern®m si §digaci Pbyt Sepzl eenl eni Kro®mpor
NL N m@GLithtar 1985 a koncentrace mikronslp ok u lutpirvaavlen
m®di a. Suspenz®Omw opygstiPremowich (PS), dv
uzavSenlTch PetstRhWoamdskgehmostatu (tma, 32,5

doby byly teplota¥ er most atu sn2 gena na 25 ACN. Kul ti v
prvn2ch proembry?2, vidi tidl8nldmi® pdau hzlam ogkeenrd (
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byly kultury pSeneseny do kultivaln2 m2stnosti (2
osvhDtlen2? $5) oamobfmits&§ln2 tSepalku (60 rpm)
embrya od d®l ky 4 mm byi3a pdanse&cho vn8an as v(Ibthlvey)k
benzyl aminopurinem (0,2 mg/l), kyselinou i n
zpevnhDn®ho 0, 8&al2®d®dMéeémv( WIOZ2 man PS Petri ho mi

Zde byla kultivovgna pSi 19 AC, f dlsppdobu i odD

714 dn2. Po uplynut? t®to doby byly cca 2/ 3
skal pelem takgoggldyem2damil lo8lkn2 ho meristemat:
budouc2ho prltu). Takto upraeea§neéemme®ga umy | &
ab,2004) v 90 mm PS Petriho misk8ch po 20 ks/r
vzrostn®ho vrchol u. V pS2padhD nedostatel n®
koSenov§g§ | §st a takto naprnaveln&r se mber yrae greenpea
Regeneranty 8i4 pr av 1l mi |l isty byly pas8gov8&§ny na M
VErl enmayerovirelpebaRk8th khkSenov®ho syst®mu.
kultivaln2ch n8dob vyj nuauw ,prog | cdctshtnrua rylD mp2o dz kt
m®di a, ponoSeny do 0, 15% roztoku Previcuru n
cm s visevn2m substr8&8tem a zality roztokem F
f-1i%1l0Onadn? pro vyniwka®De&kd 2 mal ek @hibst ov § n 2 vV e
aktivn2ho riT8tdnetdPstZakoGaanNne® brad =tm iy fByzl2y
pravich |listT do kontejnerT 19 I 19 cm se za
Vyt §pnNn®hosyltém¥Bm2sn gSi zi mn2ch mNs2c2ch) n
prov8dhDna pravideln8 kontrola zdravotn2ho st
a gkTdcTm. Na pol 8t ku sl oupkov8§n2 byly cel ®
text | i e, po odkvDtu a nasazen2 gegul 2 byl y s

podm2nk8ch ag do pln® zral osti

Prvn2 dNRDlen2 mikrospor byla pozorovg8§na po 5
byl o pozoilolv &nnoe ccha %Embrya byla schopna pSev
14 dnech kultivace na tSepalce (obr&3sk 1A)
mNs2ce po zalogen? kultury (obr8zek 1D). Reg
genotypT (tabul ka 1).

Tabul ka 1: PSehled vichoz2ch materi 8T hoSlic, |

Mat eri 8l l denti f . ESCH VITRO VIVO GENER FERT OPKV

Bulharska 1500700002 + 6 2 2 1 0

Domo 1500700005 +++ 30 12 9 3 2

Domo x Opaleska Fik $2 gen: ++ 27 14 10 4 3

Gibera 1500700009 + 12 3 2 0

Gieva 1500700010 ++++ 125 31 17 4 2

1.B.143 1500700014 ++++ 64 27 21 6 4

¥B. 1434 x RLM514 Fik §2 geni ++ 32 17 12 4 3

Mike Giant 1500700064 ++

Opaleska 1500700093 +++ 31 11 8 4 3

Oportuna 1500700096 ++ 13 4 3 1 1

Oportuna x Oplaleska Frk S2 gen ++ 22 10 6 2 1

RLM 514 1500700085 ++ 22 8 6 2 1

RLM 514 x I.B. 1434 Fik S2 gen o+ 85 27 19 9 8

Terrafit 1500703667
I dentifikaln?2 | 2sla viz http:// demhcygegbnutli%ks,bapgosn
++ 1019 ks, +++ 2029 ks, ++++ 30 a v2ce ks dobSe vyvinutlch,
VITROT mi kr ospor ov ®in ritog\dMOeirr eergteyn ev anty po pSeveden? do |
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GENERirostl iny v gemefr@zii vinviehtestg;d nRERTost |l iny s vyvinu
pragn?2c?2icztkt;s k@GmKY osi vokp®tsamoopyl en2 v

Vysoce embryogenn? byly genotypy Domo, Gieva
x 1. B. 1434. Do nesteriln2ch podm2nek byl o
(tabulka 1). M2ra pSegit2 v nesterill@agch po
rozmez? 24,1851% 9( G e(vgmo x Opal eska), S pr

generativn2ho stgdDA &d(Bd| BabosK&) esapr TmDr e
pod2| spont8&8nn2 dipl oi d4788&qRLM x IB)s@iznmErze2m 2333, ,58

%; pod2l pSemnogenich rostlin z fertiln2ch r
sesemenypl n® zral osti idapudlradie pdamBredkov2anT\ h
vyskytovaly jak plnhD autokogrmhepa&at®ibDwiul, n 20 brr 8sztelki
tak zcela autoinkompatibil n?2 rostl iknvwyhDt Upouz

obr8zek 2D) a pSechodn® typy (obr&8zek 1B, 1C)
gl echtitelsklch programeathi bbiyllny2 vdyibhragpnlyoi jd@a
(tabulka 2).

Tabul ka 2: VibRr a pSemnogen? dwvhapl 6vdr2 chbmhka
OznallL2sl o Rodil ovsk® o ZskosivaF(g)

DH1 83/1 DOMO x OPALESKA 1,31
DH 1 83/2 DOMO x OPALESKA 0,82
DH 1 83/3 DOMO x OPALESKA 0,33
DH 1 83/4 DOMO x OPALESKA 0,68
DH 1 83/5 DOMO x OPALESKA 0,86
DH 2 84/1 BULHARSKA 0,06
DH 2 84/2 BULHARSKA 0,14
DH 3 85/1 RLM x 1B -
DH 4 86/1 BULHARSKA 1,08
DH 4 86/2 BULHARSKA 1,12
DH 5 87/1 RLM x 1B 0,76
DH 5 8712 RLM x 1B 0,79
DH 5 87/3 RLM x 1B 1,00
DH 6 88/1 RLM x 1B 1,02
DH 6 88/2 RLM x 1B 0,30
DH 6 88/3 RLM x 1B 0,20
DH7 89/1 RLM x 1B 0,61
DH 8 90/1 IB x RLM 0,10

Diskuze

Obdobn® vhlsé didkka zpr TmRrn® embryogem@mcischo
pSedcleap?c fuBguncedlionettonet al.2001). Naopak Preetal.( 2008) dos §F
virazn®ho zvigen2 embryogenn2 schopm@®dita naeph c
pSedpTsobem2mkkeht urepvVot8§ch. Co se tlle pr
mikrospor zaznamenali po 7 dnech inkubace) ¥ gi c h experi-madéeen§ [
proembrya byla pozorov8na jig 5n2dadmemmbdd y2Zalb
vpSedchoz2ch exper i nit7rdheehcvha pioz o r ® w Edlodempen tl@c |
Embryave x per i mentea.h2Bl9xokb®Pl a schopna pSevodu
po 7 dnech kulthagiceh nax [ ereiprddcteedme .agPr T mh

spont&nn2 diploidizace (33, &9) @AV Sehd edv ®
pr8§ci u SBrapsicgnam(16gR ) ( U Sepky byly publikov
pod2l em spont §nn?2 ctalpl20i0Bi)z aive8.d 2Naup $.Seklhz ma n
42.3% a ribapWt2w B1d® generativn?2 f8ze dopDs
visledkT daa§BDOWpbekde na z8kladhR fertility
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44. 9% pod2dhu dsiphoanptI8oninkT. Dal g2 zvigen2 pod?2|

mogn® realizovat pomoc?2 aplikace antimitotic
et al. 2001, Prenetal,2008) nebo dal g?2ch substanetd (vi z
2011)

Obr8zek 1: KIl2| ov® f8ze regenerace.

Ai Kotyl edon&8rFnR S2egmbrrcyea Qpal eska x Gieva, pSeid pasg§go
Regenerace cedmtsrtwd crha rRMtrh@®@di w (genébgpaOpatelskat x®B
gemt yu Oportuna x Bul har sikRe grean ek m$idry?2 opma | MS kra®@ ki uGi ey a
nesteriln?cih emedmrrmak.y Baoddliicren @m evwab svt r § tegenefantdn2 o d
hoSlice Gieva 4 tidnympdo viklagdbmPDku pSed pSenesen
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Obrg8zek 2: PSemnogovg&n2 mikrosporovich regenerantT ho

AT DH regenerant, odvozenl z kS2gence Oportuna x Op
samoopki®mnaDM B. z Domo x Opal eska melngstme lprold t KN, srelnet
DH r. z RLM x IB (|l &8stellm® mresaodmkiplenpafd|btidmés gmdn ,na
iDH r. z I B x RLM (AllZ2 ckkimesysS ppS§samdopgd ein2 & KkvDtu)
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Z8vDr

Byl o potvrzeno, ge pomoc?2 optimalizovan®ho |
genotyp'[rbpétsk@edsatatel n @n vitnm o grsott w2 bryd ge noevria
Fik $2 g eenebr yo genn2m materi 8ly jako vichoz2ch

vyugit?2 metody ve glechtitelsk®m procesu. D
pS2padhN pSevodu rostlin do nest erndrn@&ncthT ,p okddh
kumul ati vn? podrf—’vltrOLpdSregrmwagrelncrchrekgenerant'[ | i
Dal g2m jevem byl viznamnl pod2]| fert|In2ch r
po samoopylen2 v kvRDtu, cpbpTbygbe nejfolDhl@ d®m
PSesto byl z2sk§n dostatekkw@genar@SE'ﬁmogehé
vyugit2 ve glechtitelsklch programech.
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PNDstovgn2 | esneku:kompanent T za vInosc
Growing garlic: An analysis of yield components

Z8meln2k J., Sta®BRbbbdo§y8SHL, Leigovs

Vizkumnl Ystav r,Pmtal i nn® viroby, v

Abstrakt

Pr§8§ce teoreticky vymezuje vtah mebul vi hesamk
mezi vinosem a hustotou | esneku na jednotku

avg2m8 si <charakteristiky vinosovich prvkT

parametrech. Prezentovs8n je vInosblmothoptar a me t
vci bul i | esneku u getsPéchtgenedvockpahampepuT ajcé
vinosovl par ametr hmot nost cibule | esneku.

polet jedincT na pl ocjhamae vill8y. wirsant ace str
KI' 2] ov& moltomwa:t strougku, polet stroudgkT, hus

Abstract

This work theoretically defines the relationship between the yield of garlic and the number of
cloves of garlic and between the yield and the dens$igjarlic per unit area. This work follows

on published data and records the characteristics of yield elements in 21 Czech registered
varieties in seven parameters. The yield parameter average number of cloves and their weight
in a garlic bulb in six gerie populations is presented. From these two parameters, the main
yield parameter, the weight of the garlic bulb, is calculated. Other yield parameters, the number
of individual plants per area and the influence of the orientation of the cloves in tlaeesoil
discussed.

Key words: clove weight, number of cloves, stand density, garlic bulb weight

bvod
Jsou zn8my dvhD formy | esneku pahai @ki ia. nRypla

z

vyb2h8, tvoS? stvol a na |jpeecoi tkwlnkcd miv.yy t Ne§gSa | i
kviRtn2 stvol a tak® nevytv8S2nparfbluadp. gayd
anallzy jig dS2ve (Ovesn8§ et al. 2014).

Tato pr8ce je zalogenwaobodow&neti ak® , ( ROi2¢o
(StavhbDl2kovs8 a F8berovsg, 2005, StavibDl 2kovs§,

vpol n?2 sb2rOlonhoeuscnie k TStvav DIl 2 kov§, 2008) . N a
identifikovg&no cvellrkaeznm | sne dond | ki lgaesnt2rni ,d vsou k| a st
palil 8ku podle genetick® anallzy.

Za hlavn2 vinosotvorn® par amebulyi jlsesun ekow,a glo
jednoho strougku a polet rostlin na jednotku
Czlem t®to pr8ce byl o, na z§8<v~loabdd’Jdode§veet paulb.l
zablvaj2c? se genetickou anallzou 63tr klanT
analyzovat vlinosov® komponenty jednotlivlch
z8kl adn anallzy pot® navrhnout mognost jejic
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Mat er i 8| a metody

Cel kem byl o analyzov§ntooh633521ge|netkylpc'[h | r eesgni eskt
znich bylo 14 odrTd typu palil 8k a 7 odrTd
Uni k8t , Vekan, Bjetin, Kar el |V, J Gtarakn , Hav
Bl anin, Tant al , Trubal, Ant on, Lum?2r , Japo,
| esneku byly pRstovg&ny vizkumnim tTmem Gene
VbRV, v. v. i, Ol omouc.

Byl o hodnoceno sedm miord ouwigdielhkdl lc2hc [lcehsanr eakkut : e rt
zral ®ho | esneku, barva slupky cibule, barva
pS2| n®m Sezu, polet strougkT v cibuli a hmof
hmot nos't 10 nni&hho donbv odyolvriac h strougkT deset i
Posl edn? dva znaky byly anal yzow®mw jzaokadk Tp dty

vypoltena prTmRDrn8 hmotnost | esnekov® cibule
Kpopisu genetieshekTpoplubapdugita extrakce I
Detaily metodipkry8cjis -Gueommpssag®etr al . (2024).
Visledky a diskuze )
Byla zpracov8§na teoretick8 anallzym’\Byld ahu v
prok8z8nmnoy,guje ce sze hustotou rost loidnp os|let elniznme
hmot nosti, kter8 je potSeba pro sadbu, je ni
relativnhD zmenguje (Obr 1)

> 25

24 téy2a

22,3 +réy2a o0S1 alRoe

0 2,2

Yo

>

N

>~ 1,9

D 1.8

+I1]

1,6

1,5

1,4

18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
Hustota rostlin na

Obr.:Pr TmRrnT vinos pSi r %znmp&ih usrtTontT nr@ shtmoit m
strougku 4 g lat prgmdtrm®UgG P v ci buli | esneku
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Obr.22Pr TmRrnT vinos pSi rTzn® hmotnosti strouf¢
rostinnam?a pr TmRimn@&@m5psetroudgkT v cibulii | esneku
Byla zpraopnbe€nak§ anallza vztahu vinosu | esn
Bylo prok8z8no, g¢ge se zvyguj2c2? se prTmDrnou
VIinoosdes|] ten2m hmotnosti strougkT pougitlch n:
porostu se jeho pod2]l relativnhD zmendguje (Ob
Vinos | esneku se skl &8d§8 ze tS2 wvinosovich
prTmRrnou hmotnost? jedn® ci bule a hustotou
vygg? je vinosdp&il ste¢gmh®mopblitm npa plochu.
K4 a K6 mhRDly nejvygg2 prTImbDrnl polet strougl
mNDIy nejni §gg? pol et me2| sl edovanl mi genet i
genotypy | es mpeokpw | gaecrte tKi2c kal Kt mDIl 'y nejvygg?2 p
( Obr . 3b) . Genetick® populace K2 a K4 shodn
cibule (Obr. 3c). 4 ®t o anallzy!bzk@mdgbébhtngé 8 e upla

| esneky S8ky.puNaparloizld2|l od anaSvlczkyooBcB\B§ geetn oa ly.p°
zkter® vyplynul o, ge vhRDtg2 vinosovl potenci
str§nku jejich velkoplogn®ho pRstovgn2, pSi
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obr.3Anal Tza vinosovich prvkT vybranTch regist
strougeksnevkov® ci buli (a), prTmBDrng8 hmotnost
(c), u gest.i g e &K@ Popuacd Kdkhd proeppurl eazceenK5@KB pal i |
jsou nepal il §oid.noRdIlitvy cHEaljgad3@,2% 34 ch K1
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Obr.4:Pr TmRNrn8 hmotnost cibule | esnekuuageetiat |
geneticklch kIastrT.‘l(Pw~ImB|!|eh§~vl,emsa)erm@,2§§tk
| ervenou | 8rou jegerotendin®lsm?2 vinbdPnesmt gewnbt yp

KanalTze potenci 8l n2ch mognost2 vibRru novl
publikovanich dat, stejn®ho-Ssohbdows genetli c
PrTmRrn® hmotnkafd®mi bubhdt bysgSazeny od nej\
vkagd®m klastru byl rTznl polet jedincT, tak

prTmRrnim vinosem | esneku (lerven&yZmgr kova
bi ologickim potenci 8l em vinosu, charakterizo
cibule.

Vedl e poltu strougkT, jejich hmotnost?2 a bi
sdal g2 mi charakteristi ka,justlsivdmioSiukamNteyk opo 2it t
me z i hmotnost2 cibule a vigkou cibule, hmot n
pozitivnhD korelovala s vIigkou stvolu a polte
stvol u, hmot nostt2r osutgrkolu, § kzu§ rao vpedRl tneeng asg i vnnN k
cibul e. Uk8zal o se, ge hmotnost cibule je z
' i st T a prNegywoRetal,2002pb ul e (

Hustota porostu je jednzmtpuhtravnzehrfTaktuor ¥
|l esneku Pro dosagen2 nejvygg2ho vinosu je
jednotku plochy pTdy. Hustota rostlin silnD
dovnitS porostu.sn¥lkmosmTae kwbdlti toavllienhDna Kk
kultival n2 mi podm?2nkami a podm2nkami prost S
Kulturn2ch praktik, kter® ovlivRuj2 vinos.

Optim&8l n2 hustota porostu pro vyswsdadkRLewk@®os |
republiceshust ot a porosont elodpSoSrdoké R jFemsa meddi S §dk
cm. NapPBgKilsatd§vu byl o dosageno nejvygg2ho vir
8cmvS8§dku a 15 cm mezi SEm&kgm2ka§aomzl re§nwalzaj
rostlin 12,5 x 12,5 c¢cm nejvygg2 vinos 19 t/h
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D&l e je velmi dTlegi tlBr ®2pB8hpddB, sgeougkadkek
osy, doeHBEkKei kvinop%?2 mdig dDj Qo %, envt ovEn obr §c

~

nahor u, d3o4c hog zr2edaugk cki vIinosu (Pr8gil et al .,
Z8vDr

Zanal Tzy lesklch registrovanTch odrTd vyplyn
j sou nejanosnngz. Na5 rperddétly md ItesteokF,niwh
vygg2 potenci §ln2z pr Tmdranlll zyl noysplynualepal igle
geneticky podm2niDnl blologlckT potenci 8l | e
strodgekThekov® ci bul2i)vTimpSDis.v TAniarlu znoau wylgngo s o v’
vabDru pkoltemTci €1 n2 vygg2 vinosovou charakte
vinosovl parametr, z8l egdg2 na dalg2ch podm2r
podm2nky a podPn&inkpyDsptroovs§tn@e di2eesneku a pSi vo
kcharakteristi k8m jednotlivich genotypT | esn
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VIiv zpTsobu zalogen? porostu aopS2st
km2nu se zkr8cenou vegetalnz
Effect of the way of crop establishment and

devel opment of winter caraway

Bl a g é&%kSeitlenglanz M}, Mu-Arolze M§ e z
Han8kov§ BéIl v@nsiolysuGR¥P8. S J.

!Agritec Plant Research s.r.&su mp e r k
2Uni ver zit aOldmauciac k ®ho v

Abstrakt

Tento pS2sphDvek ¢sel8§nh2hov{(80D80KkZT1l1dvaonz21/ 22
selektivity vybranT h herkmzaiud Ts ea vZmBL@hD 4]
dobou dopl nhnTfcahk too rviT8slline2dnkoy ptoSkkusu ( 2022/ 23)
i nterakc? me z i zpTsobem —regul ace zapl evel e
(monokul tur a@o mredowo proirmistplsodi namib) 3a5v MES v 1T
Vhodnou volbou herbicidu Vvydegavmu voiSkdas)y &nang 6
sezonh,odl ik@rylgjchv podm2nk8ch se stejn® aplika
pS2nos preemergentn2ch aplizkra&®e n oQb ovheageetna| nf
hr 8ch (jako vymrzaj2c? doprovodnwiuz npalnond im u )
pozitivn2m viivem na zvligen2 hustoty porostu
KI 2] ovi€asluanva dvwoudhDl ogn® mlchvalne, rlorsttd gmgv dr
ovlivRuj 2c2 Jalkntoosr ingd (nek ;a nva?l cdez a

Abstract

This paper is based on results gathered dur
effects and selectivity of herbaygiwdieshashkdot h
vegetation period suppl dmernttoad awi tthr itathe (RO
ai med at anal ysing i mpacts of i nteractions
herbicide application), waryo pwidtihv earcsciotnyp a(nnyoi nnho
seeding rate (2.5 or 3.5 seeds [/ ha). Preco
choice of suitable herbicide in each season
same effects unaanidinfsf.erl@antr efliadgled <wxispfeci al |
preemergent applications. Addition of field

had significant positive effect on caraway |
achenes

Key w&€madsm; cdiciotyl edon weeds, I ntegrated We
i nfl uenci ngf afcatcotroirasl; amualltyisi s

bvod

Km2n se zkr 8cenou vV egdeothad,n 2k ddyo bsoceu pjoer ovszt hyl ezdaek
zal 8§t ek ma8zSI2\) & aszzioml km2n. T2m, ¢ge se tato
tradil n? dvoul et® odr Tdy, se vytv§gs? prosto

neobsazuje pole naobdnNNvezeh®zem2o(yg)§.S2Dh2lsye po
bit napadeny a n8slednhD pogkozeny ekonomicky
druhu vinovAeé&r kim2a®@ediviinosu nadgek ani sili ¢
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viznamnhD nezaost8v§ za tradiln2 dvoklogtemd f o
houbovT mi chorobami) pn&2npra dddb vdyvko uel eht d®h? ke §
podstatn® dTvody pro to, aby byl km2n se zKkr
pl odi na.

Rostliny km2nu, a to jJak rumyt,r adaisltno® vdevlomil ent e
obecnhN pomalu (3 tTdny i d®l e neg mNDs2c) vz
nezapojen® porosty vel mi nekonkurenceschopn®
pro jednodflitedpn®v gdSe sapllze soust Sed?2 na dvoudD
je tedy vDtginou postavena na pougidtozb Dprsedmne
o0zi m®@ho km2nu p Svilchhl§z 2p THEd pkaodné gekkmizun us dvoul et ¢
jejich Ydgintn®.st Vpdiffleld@mu kkl 2] en2 a vzch8zen?:
aplikaci preemergentn2ch ptSerpmiddli T ndormhdku do dd
tedy tak spRchadli Naodnbket al m2 mprelgp §6t o wnarsimé

sel @aRchvherbicidT nen?2 pS21lig velklT. Na dvou
km2Znu se nerozliguje, co se tlle spektra rec
| 8tky (aclonifen,n MOGRB poutzemb etdmiaoerje,r pzo o § n &
aplikace (aclonifen). To je technologicky n
zaplevelen?2 je z8sadn?2 pSek8&§gboaxprolelDtedy
hl edat nov® mognosti, testovati np8aprwvawikdynosé
vkm2 nup S padD nal ezen? pougitelnlich alternat
km2nu. Je tak® tSeba vyhodnotit rseguwliadiosglie\
a zpTsobem zakI| 8d 8n?2v sp oroobsothTa c(enme?n ook ud otpurro v o d
rTzn® Y%rovoBlemsewak®ytsa dopopuhkt. pdenupyp8
je zal ogen nasevzl-snin2dhco? cthe sdtvoovu§ n2 %l i nnost i a
herbicidT egi ebTapbhT kac? (premergentn?z, pos
vkmzZnu se zkr8cenou vegetal n2f akobou §ldmnPph o Dy
zamNDSen®ho na vyhodnocen?2 interakc? mezi zp
apli kacey ,padnoetrzitlom2nov8 monokul tura versu
pomocn® plodiny) a vig2 visevku (2.5 MKS / h

Met odi ka

Jednofaktorov® herbicidn2 pokusy

Vsez-n8§chl 2& 2®R02HyAgyri vecu @Bamppepakcedw @éloh p
porovn8vs8ny rTzn® varica&nteym hzejribsitciitd nj2ejhi cahp |

vozi m®m km2nu (Tabulka 1). Prvn2 pokus byl ze
zamNDSena na vyhodnocen? winngsntichhedkevei T
zjigSovgn2 dopadT provedenlich aplikac?2 na r
vinosov® parametry a vinos nagek. VIiskyt pl.
cel kovhD a polet pl eviednmP sjt erdoieoltplgi vKH a&adhd & rmzhs[t o
0.2% iyl hobonocseeszwn8§ch celkem tSikrgt, a to
visledkov® | §sti se weed dehsiBtiyomapjaad Dwsjtd i
(such8 hmotnost npdzemn3selz oln$)stho)dnlmyleama | edr
druh® sezonhD dvakr$8t, a to 217 DAS a 317 DA
odeb2r&8ny ze 4 m2st | parcel@d. (Velvikolsedhpdwo®
bi omasa km2wtu hwaypjoard Swejteech byly pokusy skliz
srpna, kagd§ parcela zvlI 88§gS (pougita malopar
automati ck® v8§gen? sklizen® produkce a jej?2
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jedmou vl hkgstdnd0!| T czh variant (kagds
kontroly zahrnuty do bloku)} j/sdha.véerwl alnadka
dat z2 stkoamlochpowkusu byla pougita joevd8mc?f a kotzadr2d
me z i pr TmDry (TukeyTv a FischerTv test
Tabul-Fasttovan® varianty herbicidn?2ch
pokusech s km2nem se zkr8cenou vVvegetcal mp2 bll RTE
mNDsta Gumper k-2 we220Q?2 8t hp oZx@2stuy 12® 2®r eemer gent
provedena 11.9.2020 a postem2gdiytl m?
apli kace provedena 9.9.2021 a post

sezona 2021/2022
%1 N3 O
21yl 6 b”écstmr
varianty | 6 Ay Yyt |f uIdided (e 0. . Typ aplikace
6 LI2 dzO LJnj N LINJ LhiN LN g1 02
grafech)
Acl aclonifen Bandur 3l/ha
Pend3 . . 3l/ha
Pend3 s pendimethalin| Stomp aqua| 350ha
Gardoprim
Met2 S-metolachlorf [ "'~ o 21/lha
Met3.5 | terbuthylazine sc 3.5/ha Pre-emergen
1s0x0.08 isoxaflutole Merlin 750 0.08 kg/ha
1sox0.13 WG 0.13 kg/ha
| | isoxaflutole +[Merlin 750 |0.08 kg/ha + 3.
Sox_ac aclonifen (WG + Bandu I/ha
_ sezona: 2020/2021 aclonifen +
12/2} §J| Oo, bt &d 51 811 Acl temb tembotrione, | Bandur + [ 3.0 I/ha (pre) 4 Pre;eg:)esrtg_;em
iant TEAYYH fLUQddtGA 8] ' lik - isoxadifen- Laudis 2.251/ha (pOSt
6imad| Lnj N U] Lo Lana B Eptace ethyl emergent
grafech) pendimethalin[Stomp Aqua | 3.0 I/lha + 3.0
Acl aclonifen Bandur 3l/ha Pend_acl + aclonifen Bandur I/lha Pre-emergen
Pend2.6 2.6 l/ha
Pend3.0 [ pendimethalin] Stomp Aqual 3.0l/ha MCPB MCPB - Butoxone 3 I/ha
Pend3s 351ha Pend_pos pend|m§thalln Stomp Aqual 3l/ha
Met2.0 Gardoprim 2.0l/ha Pre-emergen tembotrione,
Met3 5 S'metﬁ'TCh."’r Plus Gold 50| 3.5 /ha Temb isoxadifen- Laudis 2.25 l/ha
Mets.0 | CrPutviazinel g 5.0 lha ethyl
1s0x0.08 | . Merlin 750 | 0.08 kg/ha botri , Post-
so013 | MO | we [ 013igma Seoxadien. | Lauds s | 225thasad
PendPos | pendimethalin| Stomp Aqual 3.0 I/ha Temb_pend thyl + Stomp Agual ha
MCPB3.0 MCPB Butoxone 3l/ha e, Y . P Ad
tembotrione, Post-emergen pendlmethalln
Temb isoxadifen- | Laudis 2.25I/ha Meta metamitron Agro- 2 lha
ethyl metamitron
TSf2aktori 8l n2 pokus
StejnhDpS2akaodly dvou pSedch8zej2c2ch pokusT,
faktorT a to, jak bydby S8kdkmbilno vbsnow,n ) eF apka torrt
zaplevelen?z (1t] herbitbBdn?2) apsokudabugedépap:
VpS2padhD herbicidn2ch aplikac? vybranlch
zpSedch8zej2c2ch pokusT prok8zaly relat
mognost pryaxiat{uvaclonifen, nebo e
pendi met hal i n). Weed density, bi oma stao nrtoos t
pokusu obdobnlm zpTsobem, jak jig bylo
Dopad s| eddkvweaonrlITchna variabilitu z8vi sl
km2 nu, vVinosov® parametry) byl nej prve
t Dchto anallz8ch byl zanedb8&8n efekt vgdy
o @tmMn?2, j est i jednotl i v® faktory
nez8visle na sobD nebo me z i ni mi
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pri m8&rn2ch tdamtp2phbobohbyly poudgitktpedndf a
ANOVA s interakcemi a n8sledn® testovs8§n?2 roz
Software Statistica 10 a 12).
| 1LYNY Y2y2 | 1LYNY b KNI O 1LYNY b KN} K §
3 1] 6 | 2 4 5 3 1 6 2 4] 5 3 1 6 2 4 | 5] 35MKS
5 | a1 ]3] 265 |a]1][3|2]e6]|] 5] a ] 1] 3] 2 1]6]| 25MKS
4 |5 36| 1| 2] 45| 3 |6|1]2]a4] 5] 3] 6] 1]|2]35MKs
3 1| 5 |2 6 4 3 1 5 2 | 6] 4 3 1 5 2 6 | 4 | 25MKS
2| 6| 45| 1|3 26| 4 |5|1]|3] 2] 86| 4] 5] 1]3]|35MKS
1| 23|45 6] 1]2]3]a]s]e]| 1] 2] 3] 4] 5 ]6] 25MKSs
ObrmDesi gimkt &2i §l n2ho pokusu vsezrdeml®h3a0ax2wodno
1, zpTsob regul aogndpl éBelrTzmDEbhghset bi“ei dn?2c
kontrol a), Faktor 2, diverzita porostu, mDnDI
formy, kter® bhDhem zimy vymrzly), Faktor 3,
/ ha).amrdelcha b, 25 x 11 m.
TalbProvnhD Faktoru zpTsob regul ace zaplevelen
L2s
vz_alrianty’N§zev k q vl i 5 | Uik ‘ Lk dat oz.na!e
oig ets formL.JIzlice Herlbi:idz kaopmelr lonvza ) typ aplikace : FI/a! Ii nc:1v®arl1 LJ: uélm['] nvarta nty
Yar 0 v herbicidu v grafech
faktoru 1)
1 Bandur aclonifen 3l/ha pre-emergent 1800 g a.i. / ha 13.09.2022|Ban pre
2 Pendifin 400 SC |pendimethalin 3.41 I/ha pre-emergent |1365 g a.i. / ha 13.09.2022|Pen 3.41
3 Pendifin 400 SC |pendimethalin 3.98 I’ha pre-emergent  |1593 g a.i. / ha 13.09.2022|Pen 3.98
Bandur + Pendifirjaclonifen + pre-emergent, 1/1800 g a.i. / ha + 1365
4 laoosc pendimethalin Sha+341lha |\ 7o't i k |ai/ha 13.09.2022/Ban pre + Pen p
. pre-emergent + .
1) Bandur + 2) |1) aclonifen; 2) ./1)1800 g a.i. / ha + 13.09.2022
> |pendifin 400 SC |pendimethalin 1) 3lfha +2) 3.41 Vhagozt;er?ersg?”t‘z)lsesga.i./ha 14.10.2022|23" Pre. Pen pog
6 EEOQEt Se XXX XXX XXX XXX XXX Con
ontrola
Visledky
Jednofaktorov® herbicidn2 pokusy

ZvisledkT
me z i rTznh

jebn6e] mPechervovedRszeamp | edv2e |DeANS  bkyl |
oget SendmvTharkantamienmaejz gpPe n?
zapojovat (63 DAS), zal alprpostespa@dmbdobigmycw a
pro km2n podm2nky obecnhD pS2znivhDj gd s(eidgd?
je tak® ®,0bSe @mltirknac e k poebscRue mea tgeemht ndebyl o
dS2ve neg na konci druh® dek&8dy S$S2jna (pomal
zas8hnout do vivoje plevel T (Obrg8zek 2)
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jako hor ¢g2d Twoldhua ,obae ctndd zni g2 ho negativn2ho

pokus verdemd wezonhD: Obrgzek 3 vlievo). Pre:
jednoznal n® okpdoed sstia trolti2leivreym,k memw k8§ gou por acf
vzch8zen?, vysok8 zaplevelenost) a negativn?
neg negativn2 dopad preemergentn2ch aplikova

dd uhou sezonu: Obr8zek 3 vpravwlsl evdkgye wzinr?msda
hodnocen2 (Obrs8zek 4).

Crop yield (2020-2021) Crop yield (2021-2022)

* abed  apeq abed

Wl mkak

Met2 e15.0 o 0.08is0x0.13 clacte
Trea(mem T tm l

Ob®#VIisledky vinosov®ho homrrwmeznﬂ)zmeﬂkmdss]]h@ede
(20221) sezon8ch

Vield [Tonha)
Yield [Ton/ha]

lemb temb_pend meta

TS2aktori §8ln2 pokus:

Dopad | edoroortolvinvgivetmk c or it&l12n2 ch kombinac?2 (ce
var i abpiolliettnow t i plevelnlch rostlin (celkovt
Zanal Tzy dopadT tS2 posuzovanlch falkdlotrd ( hoe
rostm2inru ma jednotkov® ploge na pol|l 8tku prodl
zpTsobu regulace plevel T nemBDla jako faktor
porostu i vige visevku ovlivnily hustsetu por
byl stejnhN jagovpoksezori@depdbdvponhNDkud meng?2.
zSejmND neprojevil zpTsob regul ace plebvel T | e
se ale na visledky vinosov®ho hoénodemsu( Ol
byla viznamnhD ovlivnhRDna diverzitou porostu
obohacen? o hr8ch) a volbou zpTsobu regul ac
16.571, p = 0.000). Jako mavhzrnwagel viaskvau.s
ge poletnost rostlin (pSedch8zej2c? popsandt
budouc2ho vinosu. Spol ehlivDjg2zm ukdaEwdded em
nedostatku m2sta neuv@EHddDnbi)l.y Poa ofvanr§mawnsn 2f awkl
sobnD, interakce mezi ni mi byly nevliznamn®.
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neextHstujiest ot a,hlgeed ipsokzédehrewkd djaek z pl evel T bezr
pozemku, kvalita pSedseSov® pS2 priasviyed& Tp atg$
vyplTvsg, ge ovliivnit m2ru zaplevelen2, hust
opat Sen2 mi (faktmr ykm3jrmk oo jdopr ovbocdhm@ epl odi n
pSid&§n2 hrachu) a t®§ volbou visevku. Vhodr
vedowg?ggR mu vI rkasyu ®n seekandl, i gnlkdy gpovdm2 nk §c
rol nzk) se sdjegwn® rapanikaceDikptrer ® preemer gen
zaplevelen?2 sp2ge ¢gkod?2, nemt pomShapPYyku Vi el
sjinTmi vhRdeckT mi pr apcoesrie chra?2 o o t pa tt ®§mat, i nleebtoe
zn§mo,y nelkylv® pr §jc8ed nubvidSrel) nddnsyt wpnl ch vhRDdeck

Z8vDry

1)Vol bou herbicidu a typu aplikace |l ze viz
(vinosov® parametry) porostu km2nu se zk
2)Obohacen? npuorscestzkk rk8m2enou vegetaln2 dobou
doprovodnou plodinu) vd e nmrmnjl e wiolzd tji akd mo p
zvigen2 hustoty porostu km2nu, jeho bi oma

n
r

3)Zvigen2 visevku (z 2.5 MKS ~KylBg2nhaul3tbt MK
porostu km2nu na pol 8t ku prodlugovac2ho r
4)WTsl edlaktto32s §l n2ho pokusu naznaluj2, ge r
plevel T (vibhRr herbicidu), 2) zpTsob zalo
l egumin-zy) a 3) vige visevku zSejmhD nejs
dopadu na variabilitu ve vinosu nagek (pT

5)Z8vDNDirdj e2 nutn® podlogit dal g2mi pokusy.

iteratur a
g8dng8 citodwiam 8z §v Mrer @it uk was e)

PodRDkov§8n?2
Visl edky tuovnetdoe n@®@S2vs pRDvku byly z2sk&8ny a pS2s
vyug2vat institucion8ln2 podRDAO® 39d Mini ster

Kontm?ktadr es a

Bc. Luk8&8g Bl agek

Agritec Pl ant Research s.r.o.
ZemNdDBEREL6, Gumperk
+45M0GB116B| azek@agritec. cz
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Mognosti det ek Rhezoctniaksolanmp TdND kace
Possibilities of detection and quantificationRifizoctonia solanin soil
Hol kovEB2 ILk W& cBi.oB8& | & viEmddh M.?

) 'AF MendeluxBr n
T zkumndr a/mshtoarv§ Ss kT Havl 2] kTv Brod s

Abstrakt

C2lem t®t o pr8ce byl o opti mB.balazvo vpaRd ldned wam? ¢
byl o provedeno u vzorkT odebranifch ze 3 stan
DNA a n8sledn® kvantifikace pomoc? qPCR byl a
R.solani Kali brace byl a pr ov erdyeetiadohop patogend NADNA i z
ze vzorkT pTdy byl aAlil Pole@\E§ nPao vieo e a2plo EDNA/ |
kvanti fikaci byl a optimalizov8na metoda r el
pomRDreynlbtkan®mu vzorku kalibrahh? akBi DKRA, OkbBe
Ve dvou vzorc2ch pTdRysoabinha “pookg§z&msa ONAOX
vnitSn2mu kalibrgtoru.

Kl 2| ov&houlbowa®: pat ogeny, qPCR, brambory

Abstract

The aim of this work was to optimize the qPCR method for quarttdicaf R. solaniin soil.

The evaluation was carried out on samples taken finoeglocalities S1, S2 and S3. To verify

the efficiency of DNA isolation and subsequent quantification by gPCR, part of the soil sample
S1 was contaminated witR. solanimycdia. Calibration was performed using DNA isolated
from the mycelium of this pathogen. DNA from soil samples was isolated usidglthe P r e p E
Pover Fec al EDandevantian okth&. solanispecific DNA level was done by

the relative quantification nleod. The results were expressed as a ratio to the selected sample
of the calibration curve, which cloimtwaessiponded
samplesR. solanDNA was detected at the level about 1000x lower than the internal calibrator
Keywords: fungal pathogens, gPCR, potatoes

bvod

Lilek brambor napa$®&d cwil r§ O@ngtemd tpkaa b2g,eWiTz rza mn
houbovim patogenem dreoiviGuzSctoniasulanKlgdh nbr & mb e o mo
Thanatephorus cucumeris Fr . ) D oBasidiomydet8s dkat er § zpTsobuj e
sodbornTm n8zvem vl olRcoanif esttcehodvhNtbavalboo o
nekrotrofn2 organhsesmusfekslkrT omBugiro&gil in
dTl egit® plodiny. Na p Bohd®ael p g esmoiuc er, o sjtd |li meyn , z
k uk uSHalmaeehe( s - j a, SotapateBsj b a p mb o r Amarantates& kSe,p a ) ,
Brassicacea¢ S e p k a Astelaeel( ksa)l ,§ t (Ackeamanl et &l. (2013).

Na rostlingch R.sdlahiprzdjcenv bjr e mbypi skl mi symptor
jigklmd c2ch hnhRDd® ag | ern® nekrotick® skvrny,
vzch8zejl?hhu Wemreflace se objevuj? nekr -zy r o)
podzemn2ch | 8stech. Rostliny gloutnou a vrch
se na hl2z8ch tvoS$S2 hnhRd§ ag |lern8§ sklieeroci a
i |l enticely hl 2?2z, objevuj?2 se na slupce dro
kter® pronikaj2 nhkol ipkS2mialdilPmeptTrdnh 2d d nd wlegkrcien y
| asto tNDgce deformovan®, mal ® a nevyrovnan®.
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DiagnostikaR. solafijevs oul asn® dobhRN zalogena pSedevg?2m

testechy yugi t 2 m Kk onv e ntime PCRPAGPRR).NVehbedemkeiatl r odr uhov
specifithD mezi vnitSn2mi transkribovanT mi me
vhodnou promo | ek ul §r n2 dzd $&zeé nRasobzokd®sjtprdon ot | i v ct
skupin (Lees et al ., 2002; Okubara et al ., 2
citliv®, umogRuj 2c?2 nej en kv &bodhalbdt &, 200F , al e
patogenThlAegem r ambbrkroskepick® pmMmaeltldody ma|j
R.solanpouze dopl Rkoviobbadidakbdu, geteezpatogen
ve vegetativn?z f 8zi b e zOyétundea & Bradleye208h | av n?2 c h
R.solanip Sezi muje na hl2z8ch a v ppéBdeglplod blNe
platllp@dmgakgch LR byl zdroj infekce ze sad
patogen pSeg2ve§ na soskislzﬁ&st/llcb mbpt mat hzai
tud2g s vygg2?m obsahe ner ozl og eari@kodnfekca ni c k ®
zpTdy. Pokud |jsou hlzzy skladovg8ny pSi Vygag:
mycelium vyr Tstaj?2c? ze skleroci? infikovat
je infekce Kkl 2] kT a pocdhzleamdni2® M 8as tvil hskt®nmn kpTo | sai
dl ouho Wz dhH &adéjs*k.a kontroly promoSenost. pTdy
citlivou met odu detekce a kwypdntnizfcihk avczeortcé lt
pSedch8zej2c?2 kultivace.

C2lem t®ybopoPtemali zovat met odu gqPCR pro Kk
patogeniR.solanv e vzorc2ch pTdy.

Materi 8§l a metody
St anRvewlambyl o provedeno ve vzorc2ch pTdy ode

Vzorky S1 a S2polzyelmjaTokdteedbrri8mty tkyly pRstovgny
Brod). Vzorekp®82emklu, odabk§&rer®m byl opakovar
Jako negativn?2 kontrola byla br8na sterili zc¢
nN8§sledn® kvantCRi kwkca pdmbc¥zgPku pTdy S1 Kk
R.solani

VI astn? i zoTdyi pdMAc2z kitu Al l PrepE Pover Fe
Hilden, Germany) pSedch&8zela homogenizace vD

byla pSesetaanar esmtah8nammAliqoty (10 g) t
homogeni zov8ny 3 min pdmoc?axhomMogdrBisz8t ovrzw rl
homogeni zac?2 pFRSsota§(n1o0 ny ceTdwm+ 200 mg mycel.i
homogeni zovanTocche bwrz8onryk T2 bgy lddo n&§sl edn® homooc

S 250 mg do 80C
pr

dus2k®t ozZfrakce byl o pSeneseno

byly provedeny dle standardn?ho ot okol u poc
vyrovn8noraai kbdcegtl

Jako pozitivn2 kontrola a DNA pro vytvoSen?
zmycel i §rn2 kul t ur yR.solaniRSMp M0 mgankcelia bylo rozdaéng t T
vi ekut ®m dus2ku a DNA byl #®lant Mim KitqQisgenaHilderg mo c 2
Ger many) podl e standardn2ho protokol u. Za |
zt k § Ro v @Nicktiarla talbacuyniT at o DNA byl a pougita jako v
do vgech wvzorkT.

Vyi zol ovan§ DNA kioyilcenn a S'esvlrpd minage | DNA i zol o
sterilizovan® pTdy (STS), ze kter®. bpPSaprash
vzorkT je stuanaulizeovB.naPwvvnz vzorek kalibralr
sm2ch8n2mvaNm®yzebi drn2 kultury (RSM) a DNA
(STS). Dal g2 vzorky -Nali biyalyn? ols $puoprinyy wd RIS:I9%.k
Tak® z8kladnpTdyocklyebDNAkeant aminovan® mycel.
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i zol oncap®t Sen® pTdy

(S1

I ., S2

pS21l oha

ljpom®dr 83 1Lt 9)

vgem vzorkTm byl a p Hi tdbfhourat alkN A aibzyo | boyvlaan §v ez
koncentrace stejng, vgdy 5 ng ¢l
Tab.1 Mnogstv2 DNA ve vzorkadR dolap Si pravenTch
.. MnoZstvi DNA (ng nl-1)
Oznacen R. solani .
vzorku , Puda N, tabacum
mycelinm
RSM L 50 15 5
RSM IL 5 15 5
RSM IIL 0,5 0,15
RSM IV. 0,05 0,015
RSM V. 0,005 0,0015 5
S1+RSL 50 5
SI+RSIL
$1+RS IIL 0.5 5
S1+RS IV. 0,03
S1 L 0 50 5
S1IL 0 5 5
S1 I 0 0,5
S1 IV. 0 0,05 5
S21L 0 50 5
82 1L 0
$2 T 0 0.5 5
52 IV 0 0.05
83 L 0 50 5
83 11 0 5 5
$3 IIL 0 0,5
83 IV. 0 0,05 5
STS 0 15 5
K- 0 0 0
qPCR byl a pSi prXaeeedkcgf@R SE@mixc-&ROX(indtitute of Applied
Bi otechnol ogi es, London, Gr eat Brei8tlani®n) ,| akst
d2ky obsahu i ntSYBKG@reea |.Snl20ohgoe n#arrveiavkal n2 s mBDs i
jednotl i vl ch stabolde @ KvajptiikaciRvselandiyd av pr ovedena |
specificklch primerT ARSF4/ ARSR4 dle Dubey
referen| n? DNA byl a p r o v @icheryn Rlanti{c¥Rlakt2 €d) s un
(Taberl et et al ., 1991) tabuBe3kvence primer T |
Tab. 2 Slogen?2 reakln2 smRsi gPCR
Sl ogky reakl[20bg emg\( es(llde5cEH §
Xceed gPCR 2x Mix 12,5 1x
Forward primer 0,6 480 nM
Reverse primer 0,6 480 nM
PCR ddHO 9,3
DNA 2 viz Tab.1
Pozn. 2 Ol DNA obsahoval o Ntaddcumankbyezenmtan®c?D
dle tabulky 1.

95



PDroda 12/ 2023, asdpeski§ pS21 oha

Tab.3Sekvenc@ou gi t T ch primerT

; . L. likost -
2 ~
Organismud Oz nal en pri Merkvence (5E %/r?)%ktu Aut oSi
R solani ARSF4 CAACGGATCTCTTGGCTCTC 317 pb Dubey et al., 2016
ARSR4 GGTGTCCTCGGCGATAGATA

Plantl (c) CGAAATCGGTAGACGCTACG

N. tabacum 577 pb Taberlet et al., 199
Plant2 (d) GGGGATAGAGGGACTTGAAC

Reakce pr i mery Pl antlc/ Pl ant2d prob2hala za n8§8:
minuty pSi 95AC) n§sledovalo 40 cykI T stS$S2dE¢
Speci ficita reakce byl oobynN$&ma s§ystednawvva
Reak| n2 tepb6HA& shoW@pmadlCa XKagdlch 1primesy vzros
ARSF4/ ARSR4 prob2hala za podobnich podm2nek,
Pl i nnos primergARBFAARSRA 0o p ak acvhaniest ech (byl a prove
opakovgn2) se pAa0Dyb (Rv=aD2WEOMO®BIO) 97 Anallza te
specifick®ho PCR produktu potvrdila jeden sp
Yal i nnosti reakc? | a Qbau |v§mmhrrzsto fA aMair bur aBli no?R akd
RSM I-RSM V.

Pro ovhRSen2 % innost.i reakc?2 hodnot?2c2ch mnc
kalibraln?2 SadaN. tShaaidn®0,| i5,t ®0 .DNAY) Q. OE5|,i nh,06Q
dosahovala94 %R?>= 0, 997). Teplota t&n2 tohoto speci

Visledky gPCR byly hodnoceny metodou relatiyv
specifick®hedrmdtglni§vluc4rvov mdr ct2ochhot s signs8glu

oznal ufk®menijtaSn2t oknatlo bwigptoolrt.u Voyl jako vnit Sr
100x SedNn® DNA iRedaoiyan® abulmyeeldi ge oznal
specifick®mbotoi yre®DIrkuv (pr TmhDr ze 3 opakov§gn?
ahodnoty specidstcakt®mnochhiygydb§ld ¢y? ploroovn8§vsegny. V

kvantifikace byl proveden dle Pffafel (2001
pSepol2t8na dle Rassmusen (2001). Tel1l00l pol t
generovan® softwar em, kterl j e soul 8st 2 cyk

vt abulce 4 pSedstavuj? pr TmDrn® hodnoty ze
hodnotami smDrodatn® odchyl ky (SD).
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Tab. 4 Hodnoty
smnogstv2am

Visledn® hodnoty
DNA mycel i%hs p(elc,i5 incgt@® dDNA) vzodr kT
S ne&x n®, 9%)§ vmeszlio smn o(gRs t v 2vim 2DnN Amnvoeg svtzvo?!
hodno

k Si
kynyeles ahujayjc2d oD Aincéetvaacrec 0¢ 0
pr oveéniNeMm oi zdoolc doaEm® tkx O n 0 & min g OV

nxXumMoS—IOT
T > O0OT W™= WnWwmo
O S ®d®Q o -
Q@ +T0O 0 QA

Tsledk
|l sl edk
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y
y ntéikaceR.isolann2e kwzmor c2 ch testoviau® pTdy

vyjadSuj2c?2 relavivntz pndips nEgh ?2

s pRewlanfviec K® 0@MN Swezaddnk u kal i bral n?
Oznal e Re‘latl
vzorku mnodg St. v SD
R. solani
RSM |, 08,4844 18,8321
RSM . 9,7452 0,1642
RSM Il * 0,9990 0,0518
RSM IV. 0,0827 0,0062
RSM V. 0,0072 0,0003
S1+RS|. 64,8504 3,6293
S1+RS Il 3,8097 0,4387
S1+RS Il 0,4763 0,0297
S1+RS IV. 0,0265 0,0176
S1 I 0,0028 0,0004
S1 Il 0,0003 0,0000
S1 Il 0,0001 0,0000
S1 IV. 0,0002 0,0001
S21. 0,0024 0,0007
S2 1. 0,0005 0,0000
S2 1il. 0,0002 0,0001
S2 IV 0,0001 0,0000
S3 1. 0,0008 0,0003
S3 1. 0,0002 0,0000
S3 1. 0,0001 0,0000
S3 IV. 0,0001 0,0000
STS 0,0003 0,0002
K- 0 0

r eR. solanj s o

I
DNA vypol 2tan®ho
SediDnllM.h Wzrog kdi

na z8kl adh
SRa&IRiISbrlal n?2

DNA tohoto vzork
Sdle tae kSO2v,a tv €

produktu

. PSilemg 10l
byl i s c hpoTpdnyi
X m®nnN specifick®ho
iDZNGAl orva n @1 DNA)
®ho vzorku). (~DNA z 0,00114
cifick® DNA v SedhDnTch
byl o ji na hrani ci

ng

9
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Diskuze
Pougit§ smdtmeda& CrRedlgPCR) umodgRuwjTe vc iptTidilv oau zda
relativnhD vysokou spolehlivost diagnosti ky.

poch8zej?2 z roku 2001. Napterd¥lkecbdhasantef
stanoven? koncentrac*omptl okeovhnwWe Vzolto?2 difnp
KoncentraceTpgBbtbge8ThoednhD n2zk8, mTge blt pS¢

mi kroorgani smT, a proto jaks8gkol:i n8§sl edn§

kvantitativn2ch pombdg emhs?2 Chittl ivpsok & vanvef.h
prac2ch byla prokazov8na na vzorc2ch umbDIl e Kk
et al ., 2013; Dubey et al., 2016). Takov®to
izolaci DNA zkontaminova® pTdy mTge doch8zet ke ztr 8t 8m
izol ace, a proto jsou pro kali dr@koe myoealnidg

zohlednhDn2 pddgdiy zBONA®mw gnd m epdSemmNis 2 m | §t ek
charakteru)Sdynhohd opbp M pBaANDNANSenT m vzol
z mycelia.

Citlivost det ekce mus?2 bTt t ak® dpIpdyo,v 8z@d a
vpS2padhN houbovich patogenT nen2? jednoduch®.
jsoudopon | eny pro ipzlodyacealDeNAmyz j sme nejlepg?2 vIi
kitu, kterT je ufrdledl ipar.o Rrziothearcye mMWNsA2 zbTt vy
mus?2 reakce prob2hat pSi n2zkT ch keogn2c esnyt srta®m
kvantifikacesy yu gi t 2m vnit Sn2ch TagMan sond (Woodha
ngrolnl na kvalitn2 pS2strojov® vyslyaste@®mecha |
vyug2vaj2c2ch Sybr Green. S p bytyiadtorycDul®y e ali mer vy,
(2016) navrgeny pro opP@R,;t i kdnm@iBl ernbbeNnA. 8 r Mr2 o tko
kvantifikaci R. solanio b e c n D, bez ohledu na druh i zol 8t
vyug2vaj2c?2 vnitSn2 somayan@pécioi tiepph ot gak &
a pravdDpodobnhD d2ky % inn® izol aci DNA se
oproti visledkPpm8pubDukeyartmaVv. (2016). Se
detekovat 1,24 pg DNA patogenu.

Vhepos!|l edn? SadnNn mTge bt probl emati ck8 i nt
PSepolty hodnot CT na mnogst v? specifick®
vkonkr ®t  n2m mnogstv2 pTdy by mohlo blt zkres
N8 miugpiot 8 metoda relativn2 kvantifikace tyto

jsou vyj§dSedaopSpot®f emokan®mu vzork
pougit? stejn®ho vnitSn2ho kalibr8tpfdy m
znevwig§sl Tch izol acz2.
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Z8vDr

Nage visledky dokumentuj 2R edlanid@ ot omez oldyp P
relativnhD n2zk® koncentraci D NR solaSjgme dyilif i ¢ k T
schopni detekovat ve vzoOcxcm®pDdpgpktef ®cld®
oproti vzorku RSM IIl (cog odipnolRadBam®i DNA
m®nnN pedgl edn2m SedhNn?2 c2lenhD kontaminovan®h
mycelia).
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Bl i nnost es e n &usdilmecdecureumhib. exjSdcc. a6,
zpTsobuj2c?2 fusariovou hnilobu

Efficacy of essential oils againBtsarium coeruleurhib. ex Sacc., 1886, causifigsarium
dry soft of potato

Kmoch M.1, Loublov&E2 NkowW8&8cBovEg J.

WTzkumnT Yst aHa vlr2alnkbJTowr §BSrsckd, s . r . o.
°Mendelova univerzitaB r n N

Abstrakt

Fusariovg§ hnimTglkea bbbt anmporsw b e n aFusaiinClRil lkean dr
experimentT byl o zj i gt-finerte, cartadrol, ucinnamaltehyale) T ¢ h
eucalyptol, Lmenthone, (R{+)-]l i monene, tHusamum coeruleudib. eX[Sadc.

p 0 marncvitro ain vivomet od . Anti fuimgt®t B35t a&khi byta et ar
koncentraciD21 6 00 p p m. Vgechny hodnocen® EOFmMmNDIy p
coeruleum Anti fung8ln2 aktivita | einvivoexgerimedtych EO
byly vybr 8ny EO tstathnjvivoycgrgaerol, ¥hymoharcionamatdehyde).
nal o se-kaurpmtéwendt iore Sen2 hl 2yg g2 ¥ISiin ko
y EO nav§g§z§gnBo nagehiSeme!l yhmerz v ge mi testo
tisticky vysoce pr Tk &Zn @nag 2 peort2e nrca 89 a hpu
ranu hl 2 zZF.cberueumb or u p Sed

| ov Bramdorgvlal: 8dkov® choroby, ekologick8 och

Abstract

Potato dry rot could be caused by several species Fosariumgenus. The aim of the
experiments was t o eval tpiadne caevacrolecinmamaldehyde,f s el
eucalyptol, menthone, (Rf+)-limonene, thymol) on the growth Blisarium coeruleurhib.

ex Sacc. usingn vitro andin vivo methods. Antifungal activity usingn vitro assays was
determined at the concentrations ef@®0 ppm. All evaluated EOs had a significant effect on
growth nhibition of F. coeruleumAntifungal activity of individual EOs significantly differed.
Forin vivoexperiments EOs were selected, which had the highest efficacyiinvitre assays
(carvacrol, thymol and cinnamaldehyde). It was a prevewtivative tiber treatment with EOs

at 2 % concentration. To provide higher efficacy EOs were bound to biopolymer. After tuber
treatment with all tested EOs a statistically highly significant reduction of tuber infection extent
was found. EOs has potential for ecot@agjicontrol ofF. coeruleum

Keywords: Potatoes, storage diseases, ecological control.

bvod

Fusariovg§ hniklteb& bnTagmbddriu, zpTs oRusanuam jen Dk ol i
viznamnou skl §dkov o uSolanimo tubetosum. . pr esmboe luo s(v Dt
hospod§8Ss kT nStewerisaret alm200t Cqllenet al, 2005) Pot enci §l nN m
zpTsobit vel k®@dhtard®tvyan®a vvipmndsndru od 6 do 2
(Chelkowski, 1989;Cullen et al, 2005; Fanet al, 202). Pont o ge drFudanum r odu

nemohou proni knout pSes periderm hl2z, k inf
v peridermu (Secoet Gud mest ad, 1999) , zpTsoben® hlavnD
a t S2 dehSalas(2B@)Eusariumspp. mt 2 kr omhND bramboru girok
vietnhD nap$S. obilnin, etlalu200§dKviormnDa plag rogem® t e g
roduFusariiumz n § m® produkc?2 mykot ®6PaTNakPesuah® ma
hl 2z8ch se prog,evipjropadadk® a mav 8s|it® s kv
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s b2ITm, rTgovim nebo fialovlm rSiewesbmtam. | nf
2001). Ochrana protiFusariums p p . , ZzpTsobuj 2 c? fusariovou
poug2vsg&n2 odoiltnellcshk 8 dorpTadt, Sepn®st( st S2d&n2 pl odi
poranhRnich hl2z pSed uskladnhDn2m, vyug-it2 bi

Mughrabiet al, 2013; Bojanowsket al. 2013; B - ngetdl,2@12; Pete@a c han g
al., 2008a; Rangannat al |, 1997). adern® poug2vsgn? fur
rezistence, ale i Kk tOX|ckTrretQéian'dtr200313Huangta nec?
al. , 2012). V soulasn® dobDn

5 je celosw@Ptwo&ndm t
synteticklch fungicidT, a proto existuje s
ekologiltnDj g2 alternat i (Zybrodet ab @Q19) peErkootlio gp atkd

Segen2m mJige? bi 6splbiunnich silic (esenciglnzcg
vlastnosti(Albuquerqueet al, 2006)E O j sou extTrzenhacvh8 4y sz 2 ar omat
(Bahramiet al, 2016; Bergmaet al, 2019; Semperet al 2021) . Kv Tl i PpSiroc

j sou snadno bi o (PavelaetBenglli, 20t6hno wnreahpeljlsh ® § gn® pog
gi vot n2 holgmanetslt 2661 2

C2lem studie bylo zjigthDn?2 antusariunmapedlenm akt i
Lib. ex Sacc.1886 (synF. solani var coeruleun , kter®patogemndph2mpEsobt
fusariowuhnilobubramboruPr o t ent o Y%l enlvitromin vivoexperinoenty kde n y
byly EO aplike&w8myt iprmnddv enmat inMr#lzy br ambor u. B
ekol ogickou ochranu hl 2z bramboru.

Materi 8 a metody

Pro stanoven?2 antifung8ln?2 akti vivitrofesymmdnot | i
pougit?2 techniky inhi bi c EusarimndcoefuleunfC&BMF3) Tst u
pot Sebn§ pro e X perl eskn® y s b2yrl kay zriskkr8onoar ga n i
kultivovg8na na Potato dextrose agad (PDA) (
Pro pokusy byl y vy bpnéne (8%; 14852280Mp)Scarvaora (99%, E O :
W224511100GK) , cinnamal dehyd-100GK)9,5 %, e u V212861 B
W2465061KG-K), L-me nt hone ( O9¥K&K), (WZ+5-lBndn@rie (97%; 183164

100ML) ath y mo | ( O 9-8006)%Sigm®&0 5dorli ¢ h , NDmecko] . Tes
SedhNny 96% etanolem (1:10) s n&slednim pSic
kdokonal ®mu rozptllen? v m®di u. PS2slu
sterilizovam®hot @PRoM®ApO® 0 z2 sk §nr1600 ppm.§ |
Po dostatel n®m prom2ch8n2 byly roztoky P
pr TmRDru 90 mm. Po zchladnut? a ztuhnut? ¢
di sk mstar®ekobkulrgmshouby o prTmRru 6 mm a
byly n8slednD utDsnBDny parafil mem. Od kagd ¢
opakovg&n2 a PM byly inkubovg&ny pSi 25 N 1 AC
kontrd a. Potom byly zmRSeny prTITmRry kultur hub
vypol 2t8na inhibice rTstu mycelia (&all) pom
2006):MGI=[(DC-DO)/DC] I 100 [ %]

DC: Radi 81 n2 r TstipmynchDerl ikao | koonni ter ohloyu b(ymmm)e o g e t ¢
DO: Radi 8§l n2 ripsTImMyckbl an{ emhouby oget Sen®

CcIw;w

Plinnostj BE®gg2 ant i f un g 8nvitré teskedh t(carvacrdl, ohymolz j i gt |
cinnamal ehyde) bnwioe xpwelS$Seneaafgddhm&Se®Bmoh brambor
hl 2zy odr Tdy skRedk oArzguate toidtr e[ldak ® spol el nost
citlivs8 na ovelikestk3845 hmmblayliy omyty pod tekouc:
ul p2vaj2c2ch zbytkT1%Tdgygzt dluziofli aorvg&my sodr
opl 8chnuty vV e steriln? desti loccdam®t & oplBe s
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na vzduchu pSi pokojov® teplothR. HI2zy (n =
tylky (prTmBDr: )Ykomunkk®V®aa pAQpkov® | §sti . L
nejprve pipetou naneseno 20 ¢l roztoku EO
a stabilitu byly EO navg8§z8nyetah@2®20)y meHI| Poyl
ponech8ny po yobazt3dk miamh!l abobSe di fundovat
pomoc?2 pipety inokulov8ny 10°%kdnisdis2p/emlz.e B C
bylo do ran opRt aplikovs8§no 20 ¢l roztoku E
oget Sen?( pbobuzze EOGokul ace houbou). Jako negat
S aplikac? steriln? destilovan® vody. HI 2 z
plastovich boxT (30 1) na filtraln2z pap?2r n

uzaSeny a ulogeny do tmy pSi teplotn 5 N 1 AC
opakovs8§n2. Po |tySech tldnech inkubace byly

zmNSen2? plochy hniloby na prTSezi @anembgnhiDn
jednotlivlch vari ant pokusu Pro tento Yal
fotoapar 8t em-6 Ol OWihympusl,G Tokyo, Japan) a n
vyhodnocen? rozsahu i nfekce hl 2z pomoc?2 S

https//imagej.net/software/imagej/).
Statistick® vyhodnocen2 experimentT bylo
I

y r
aTukeyHSD testu (U = 0,01; program STATI ST |

p
CA

Visledky a diskuze

P o mdncvRroainvivoe x per i ment T byl a zjigtBDna &ntifun
coeruleunz pTsobuj2c?2 fusari Vel kikiplokhuss Tb rvaymb d v
vgechny hodnocen® EO mRI| y Fpaooefuteaniobrl 3).WMezi v n a

kontrolou aj ednot | i v T mi koncentracemi silic byly
aktivita jednotlivlich EO se prTkaznbD 1igil
zaznamen8na u <carvacrolu (obr. 1), t hymol u

koncentraci 200 ppm K oderuleumt0O0 r%stovesnycebéad
antifungs8l n?2 akti vi (gl ibrgyd mae nzea ztpoabme.m 82 p Dad i I
eucalyptoluatment hone byl a oproti thymolu, ggarvacr

kontrola

Obr. 1 | ntFicberuewen r TsObr . 2 | niFicberuewn r T g
pSi aplikaci carvadpSi apl-{+kimmene ( R)
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Obr.3:Pr TmRNrn§ i nhcobruleurmp $iTsapl i kaci EO o koncen
0O ag 1600 ppm
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Druh esenci 8l n2ho ol eje
Obr.4:Pr TmRrn§ inhi biFcceeruedmptSi mpdt¢ eélkiagi EO
o koncentraci 200 ppm
>S5
[0}
— 120
- a a
100
o
o 80 b
— 60
Q c
— 40
< d
IS
— 0 |
& > ¢ > ¥ > >
‘&Q’Q \%Q\ o‘&Q @6& 3 R xﬁ& &
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Druh esenci 8l nz2ho ol ej
Poinvitropokusech rnswbpepdlbvayy (obr. 6) , pro Kkt el
s nejvygg?2 antifung8l n? aktivitou. Br o VY (
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na biopol ymer. P aarvaoraj, ehyrSok a ginnaméaldelydb)g O o ( zj i gt N
statisticky vysoce pr TEK aceral@nosprr2ote n 2n eiongtee nSzeinta
u vgech testovaniMézi EOtesbbvanl yuli E@osheb
na patogena zaznamen§n statisticky viznamnl
(plochy hniloby) po ogetSen2 EO se pohyboval

Obr.5:Pr TmRrn§ intenzita napadengehSen2( EDocha

= 25
@
o
© 20 a
[
© 15
N 10
c
o b o
c 5 be
0 I
N S N ‘\." [
‘b'c}o '&‘b'\ %&0 \“\4'0 \“\4&
‘b'té .‘&‘b @ @Q‘Ob' 0(\"\
S &S Varianta N <

Obr. 6: Vyhodno ¢ e n 2 n a ppaod eong?e thde2nz2 E O

OvhNSovg&n2m antifunB&berukumapTsobty?2 E20 fnmsar i o
br ambor uinvitp@aimuweex peri ment T se zabTvali rTzn?z
zjistil-c#rivonest m8not ekmpe@anumcaay) e zea®mnti bi ci
fyt opat og &ncoetuedma R. tsllphureum Ve studii Gorriset al (1994) byl
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zaznamen §m arnnv n Regrvomel ndSrcoeruleuna F. sulphureum Awadallaet

a. (2008) se zabFlsolanlp oYldioitrmaonsitop okQsiTa Testova
zvoRat ky Cymbapagonostra®)s, ( m§t y Mkentha spicatit ,® n§ty pepr
(Mentha piperita), pelargonie Relargoniumsp.), fenyklu Foeniculum vulgarg bazalky

(Ocimum basilicum , ma j Origdhumkmyajorenpg  a  k aDiaatfiuss8p.u) .( Vgechr
testovan® EO v r Bzaeadiv inwitioiabmwap ¢d m2Trdkti3céam
skkdovg&n2), kdy byl nejv2ceta¥%ul (had99)pepp&®dmi ng
olej z eukalyptu [Eucalyptus s p. ) viraznh i n Wi bsaolgnie rTs
F. oxysporumF. pallidoroseumF. acuminatunaF. chlamydosporum B-ng (2007) p
fungici dn2 r Rlzinh € kb F.E®@rulpumairt vitroiin vivop o d m2 nAk-Mughrabi

et al (2013) s e z afedrvoree|] Emé&umti mmomet 2a Spepper m
a spear mi nt opvo®hr? nik $viegdp ea F.v coeruleum F. sambucinum
F.avenaceunF.oxysporum Pr ok 8zal i nhibiln2 %% inek EO u
et al (2020) zjistil vin vitroainvivopodm2 nk 8ch vir dzm® ya @ oog§l
(T. vulgarg a oregana @. vulgarg na F. oxysporum Hartmanset al (1995) pr ok
antifung8l n2z akt i kim? wmakcsalphureumiexperiménediavir@h o z
Suleimanetal. ( 2019) inpitoplo8am&@Ink8ch anti mykoti ckou &
extraktu hSebZSykgwna®makconbaFoxydoramTakdl Man gtany i

al. (2015) zjistil vin vitropodm2 nk8ch nejvygag? antimi krobi 8§
t ymi 8 nov ®HooxysporanjMedjahealet al |, (2023)in vitro @ik §vo a | v
podm2nk8ch ant i f AregigalalbaAmanbidewerticiltata prdd B satani

Z8vDr

Po madnwitroainvivoe x per i ment T byl t est Opinéne cardadrol, e s en
cinnamaldehyd, eucalyptol, -ftnenthone, (R)+)-limonene, thymgl na houbu

F. coeruleumjednomu 20 T v ofdwc s[a hnilobwb@mboru Vgechny hodnocend
vinvtropodm2 nk8ch vIiiv na inhibici rTstu patoge
viznamniD 1igil a. Nej vygag? v | ithymoln @arvacral i b i c i
cinnamal dehydR.i Nejbi gg2r Vs bwv ep at-(o)gireoname byl a
a -ptheneP| i nnost EO s nejvygg? aninvivdexperin€ntechz ak t i
preve-RuranhDvn?2 afgPlriok avey?g grea YH li 2nmny.s t a stabil
biopolymer.Po oget Sen?2 hl 2z vgemi testovani mi EO
sn2gen? rozsahu F.rdemleumT & §t oEeOp angbehm2u blT2tz vy u(g
ekologick8omézevadamii vap &H. eoertileum!| 2z br ambor
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Citlivosti ApmwmskatAh|2iknnTrno dlu§t k § m
Il nsektici dTi2023]l etech 2018

Results of susceptibility of laboratory testingAgdionweevils
to the a.i. of insecticides in 2018023

Kol aS2k P.

ZemRdNI skT vI1 Zreubska spol . s r.o.,
Abstrakt
Vletech20182 023 byl o na vybranlTch pRstitelsklch |
j etel l uln2 pro semenn® vyugit?2, shrom8gdnNn
Apion C2leml| gybovatanaitlivosvtybdanT emh “%popual ac
insekticidT. Vzorky br otkT. b-¢ylambrid dsatiopnd8 ny n e

acetamiprid atafi | uval i nat e. Plinnost testovanlch in
znal@iNl d.i Na z8kladnD z2skanlTch d&t | | s-nambda
cyhalothrinatatf | uval i nate, ale citlivost k neoni kot
stabil n2 po cel® sl edovan® obdob?2k ovMenzoi |taeksot
vysoce ¥.ilt.l i-dvg@mdkdda@t hr i n, 30,3 % jako citliv®
jako resistentn2. V pS2padhD thi clopridu res

na danou %. | ., 6-flusslinatybymc eclikt el nh vzl clh2 tlUe sttaouv an T c
% vysoce citlivich, 16,7 % citlivich, stSedn
resistentn2ch t®mDS 25 %. VIisledky, kter® j s
VTIi vybranT mi Tl v popekipanvl einls@td é xdblriodar a
zdTrazRuj2 wviznam kontiun8ln2ho sledovg§n2 z
rezistence v Iploil nizncshe kptoidarizdnTkng cvh .

Kl 2| ovdeglieswvaence,; hmwyz?2 jekldcil;ulApds e kntoisaitd 2
Abstract

In the years 201023, a total of 33 local populations of weevils of the gefpi®sn were
collected at selected growing locations in the Czech Republic where red clover is grown for
seed use. The aim was to analyze the sensitivity of the given populations to selected active
ingredients of insecticides. Beetle samples were tested fotigiysd a.i. lambdacyhalothrin,
thiacloprid, acetamiprid and tdluvalinate. The effectiveness of the tested insecticides varied
considerably in individual regions. For the entire monitored period, based on the data obtained,
we recorded a decreasethe sensitivity to a.i. lambdayhalothrin and tadluvalinate, but
sensitivity to neonicotinoids (thiacloprid, acetamiprid) remained stable throughout the
monitored period between 2018 and 2023. Among the tested samples in this period, a total of
57.5% wee classified as highly sensitive to a.i. lamfaghalothrin, 30.3% as susceptible, 3%
moderately resistant and 9.1% as resistant. In the case of thiacloprid or of acetamiprid, 94% of
the samples were highly sensitive to the given a.i. 6% were sensiiveafluvalinate, out

of a total of 12 tested populations, 41.7% were highly sensitive, 16.7% were sensitive, 8.3%
were moderately resistant, and 8.3% were resistant, and almost 25% were highly resistant. The
results presented show the development oficoad sensitivity to selected a.i. of insecticides

in the Apion weevil population in the Czech Republic and at the same time emphasize the
importance of continuous dabesed monitoring in optimizing the management of insecticide
resistance in field contions.

Keyword: resistence; insect pests; insecticides; red cléggnweevils
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bvod

Rezistence (odolnost, <citlivost) je vlastnos
savce. Dl e definice SvhDtov® zdravotnick® org
ds8vky i nsekticidT, kter® pTsob2cehynlug 2 movgt

kvantifikovat rezistenci populace o mPDr u  h @od tDgota: LDesLpllo sledovanou

rezi stentmér pop@dmacsami kontroln2 popul ace.

kter® uhynu% ot e5s0t,0v9a0n Tac h9 53 i vempbzici{ HT udav 8 4 IZO(H
Rezistenci |l ze charakterizovat j ako met abol
jedin®ho mechani zmu detoxi kace dok8&8gou zni |l
mechani zmem Y| inku (Havel mgruabtd in2OUQ2) 8t KWe

- 5

detoxi kovat, kompenzovat jej2 Yl inky (Star§
oxidaci % inn® | 8tky, o zmDnu t®to | 8tk na
Zpraktick®ho hl ezdv astk az tbry8 tsoeu oF/alllann Bt ochre
citlivosti gkTdce (Starg§ et al ., 012). Vzni
jejich rekombinac?, | i se mTge pSlrozenD Vy
gkTdce M'pguhodab@op'ﬁi;obenZ na popul aci gkTd
insekticidu (tzv s el e kplonpruhloa ctil ajkeud)i nac id Ss2ev ez \
objev? PSi trval ®m selek|ln2m tlaku m§ge doj
al., 2012).

Jako nejviznamniDj g2 gkTdci u 'AeptoreaIPﬂ)tapliou!nZho
kteS2 zpTsobuj2? gkody pSedevg? v semennlch
2008) Sami |l ky kladou v ag 2jekan§nsa| ebdanz® | vny2v 2] j 8es
svim ¢g2rem viznamnhD pogkozuj2. Lze proti ni
ochrany (Rotrekl, 2008). ¥ § mc i pS2m® ochrany proti dosph
pyrethroidn2 pS2pravkh JKarlatlgh sledr@iedaan}) ea hn
byl jedinl registrovanil pS2pravek (Kol aS2k
provs§gdnt hlavnhD u semenni difveopoduospiakoWanlohl
napl ndDn pSedpokilysk| 2kt @eEn2r mB®NKWa citlive® (r
skupinhR % innlTch | 8tek nemognost2 poug2t i
Lesk® republiky se dle dostupnich zdroj T vys
hmyz2ch ghgdcT. oledl Tsk&§l ka Sepkov®ho, j eh
kpyreth(8eddmngl anz et al ., 2021) , populace
v]’pyretr00|rdg'[anmohosf§tc3[lmale;bcepuﬂaab:leeln@ho vTIli
(phosal onu), Tsrteugul( 8t ©6Fr Tmenrzur on) , regul 8tor
dlacylhydra2|n]’m (nierrcg/oxsaIC\alirnh)ir)ﬁ,®ipt\o®ri,u'ﬂnaclevorbj
pyridabenu, dragan difog s1fN§ tpTorm §#&Kacaurek anal.p2920)eldt r o i d ]
dal g2 ch Y?2lpbsunpgle jdadh&za tl i vosti proti hmyz?2r
Viznam pl ogn®h os onmio nai stno® idnogbul jvee | vmi dTl egi tT
probl ®my s rezistenc?2 zaznamen8mbobwpltpyrnaktka

vpol n2ch podyngdmnk@8 cphr obl ®my zaznamen8ny nebyl
%l inn®ho dopadu antirezistentn2ch postupT.
skontrolowodhmFadhT pwdm2nk8ch a zachov§gn? pou

insekticddhBupoTdebgfe mogn®ijtémyvoldyg ojdhau em
vdobnD, kdy je frekvemo:peulraeczzlcsh ejng Wt2 e hn 2 =zkd§ .n c
C2l em nag? prs8c byl o shrom8§gdit a | aborator
pzcnin (n pl )tzlrz'[czmlcdesttltelsklch obl ast 2
vivoje stavwybranimvglsidankm | §t k§m.
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Mat er i 8| a metody

Laboratorn? met odou pougimesekproi dibdnbygkenid al
(Adul t wvi al test) doporulovanl organizac?2 |
Pro pyrethroidy (lambdayhalothrin,taef | uval i nat e) | e(Metfll,ewerza Met 0O
3, pro pS2pravek Biscaya 240 OD (%.l. thiac
pops8ny na s htip:fwwlk.BacdnlindoRIACRozt oky i nsektici dT
skl enNDnliebh $ahzn&§mim vnitSn2m povAHeevelmi (v nz:
n2zklTch koncentrac2ch pomoc2 d8§vkovac2ch pi
aplikace je dos8hnout rovnomBDrn®ho pokryt?2
d8vkown®| | 8t ky: 8g1r1,¥44pt0§\/rcch'@1wkd avhvil ky odpov2d
d8vce Mezi testovanlmi d§gvka?ni ajd§21k8amelpav
d8vce registrovald ®t hU ilnamibdd o t es-flwalingtno 6
pak 5 rTznTch d8vek. OvRDSovan§ popul ace, res
opakovg8n2zch (= 3 lahvilky od kagd® d8§vky).
PS2prava |lahvilek pSed vlastpShstegh®mo d86s
roztokwm plSemegekutiny. Lahvilky s roztokem ¢«
na ots8lej2c? se vs8§lelky rolleru. Po odpaSen:?
rozprostSeng§ vrstva konkr®tn2 % inn® | §tky.
Do pSipravenich | d@Hwiil gkl Os d makyl/ § cashlvii | ka9 p od
Reakce broukT na jednotliv® d8vky %% inn® | §t
charakteru reakc?2 jsou brouci zaSazen? do Kk
postigen2ncia mrtv2 jedi

Pro kagdou testovac?2 |l ahvil] ku (d&atdgaiila opak¢
pol et bkraot uekgTo r v i 2 . Na zkatkdora 2 @ stgnovend pracentor o u k -

mortality pro jednotliv® d§vkyroa voyg agkdoSvesre2 .p
Yal i nnhosdrtota | et 8§ bohBogahDoll §v @k O( L Bdnotl i v® sbDr:

stanoveny hodnoty %l innosti pro | ewyjo§8d3Sem t
hodnot | et 8loms¥cly du§ Wyeudghi@l) Dsjod t ware Pol o Pl us
met oda prob|tpoS\/ZQ)ardéJgrpeysree)thr‘asld]’ je na z8kl :
popul ac?2m pSi Sazen ur|itl stupeR re#2RAG.tence

Podobnou kateg)curgizztadblall pSeétpakd@spovanilch Y. |

Visledky a diskuze

Smi k&§n2m porostT jetele |l uln2ho DbApidbnyproz2 skan
proveden2 vlastn2ch | abor & ommbdsch 2t e@otshgent |
20% d8vkami vyplTvsg, BB v¢skwopuoh Byekdbridtae st ov
pouze <citliv® popul ace. Vypol the i@ okod rpotdy Ydr
registrovan® d8§8vky (7, 5pogunicitivasti vip&&R .p a@d) rn ®K w
kde jigoblybyuvtestovanlch populac?2 zjigthDny
resistentn? Vypol t pon®v m@iidimw b y miL DI estey t salke®d ow
zvyguj ? Nejsp2ge byl tedy zaznamen8n okamgi
kt ®t o Y. | ., podobninD tak jako u dalg?2ch hmyz?2
al., 2018; Zimmer& Nauen 2Q1). Celkem bylo kK ®t o | 8tce za cel ® s

otestov8&no 33 | esklch posplbDypatBs)] sOdhad@Gezam ® Dh
tabulce 2oa?d2mP®yn wastoupenz2 Obr. 1.

Pyrethroidy g/4. | -fluvdirmte nejsou W R pr ot i mdusApidnlr 2lgTmt rov 8n
(anonymus, 2023). PSest o vosun® jgich citlipostidak jgkd D n T ¢ h
vpS2padhn dal g2ch hmyz2ch ¢gkTdcT (Seidengl an
zaznameng8ny pouze§cilteldihe®@ hppmrEl pSevayuj 2 po
kdan®t%.m .ges se to tT k§ pSedevg2m oblasti Vys
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Oba testovan® neonidc&ohriaomi dmr2o tpiSépo aatklyhken v
podm2nk8ch bRgnN poBEYyPuptkS (KomhSekro2hbad) a
2020/ 23 ze dne 13. Il edna 2020 neéslchdyh elnét é
do testT zaSazena Y. | . acetamiprid. Na z 8kl
pouze popkdao® sekubimw® Y% innlTch | 8tek (tabul
d8vek se dr g2 nar@gembtmi onherk®y¥% evhakavel mi
pro minimal i zaci rogeeZ022cuhT sd keaddklui vweslt mi. Wy s ok ®
jednot |l i v® koncentrace (jig ty nejmeng?2) nebyl
Naproti tomu u blTsk8l kT je patrn®,s,ldP® u

v prTbnDhu

VI 8§ mc i

TabulkalPr TmDr n®

provedenTch

Yur ovnhD mort al

ity

stupni

posl edngaeahovnp&®d ¢ kazdltedtv Sviagya? t iy v ar

(Seidengi@inz bthly 14y el mi vys ok §

cyhalothrin (24 hodi Apjonout epsotpoukbterici2@18&028s at | 2 k T
» 2 © kontakt.
o 0N lab. st.
5 - obec % > Yal 1 n nrezistence
L . © d § v k y|dle IRAC
x @ g/ha (%)
INOS INDm| i | ky ]49.0494069N 16.4983489F 100,00 93,33 2
2NOS | Troubsko 49.1715461N 16.5119603fF 100,00 90,00 2
3NOS | Litostrov 49.2298522N 16.3320908fF 100,00 96,67 2
2018 4ANOS |B S ez 2 _ 48.8108578N 16.5829650F 100,00 100,00 1
5NOS |Vi k|l Sovi c¢|/49.9771111N 17.0178056F 100,00 100,00 1
6NOS |Z§8 b Se h n a[49.8822081N 16.8972533F 100,00 96,67 2
7NOS [N8§ mND ¢ S n a/49.6086564N 17.0875061F 100,00 100,00 1
8NOS | Olomouc Topolany |49.5923169N 17.1865311F 100,00 100,00 1
INOS [NDml i | Ky |49.0469025N, 16.5149814] 100,00 100,00 1
2019 2NOS [JavTr ek 49.2513472N, 16.3703139 100,00 100,00 1
3NOS | Troubsko 49.1758586N, 16.5060336 100,00 100,00 1
ANOS [TvoSi hr 8 z[48.9185539N, 16.1267206 100,00 100,00 1
INOS [J 2 vov? 49.4021392N, 16.0966947 100,00 100,00 1
2NOS [BSezej c 49.3461975N16.0937336E 100,00 100,00 1
2020|3NOS | Troubsko 49.1596914N, 16.5004114| 100,00 100,00 1
ANOS [TvoSi hr 8 z[48.9194561N, 16.1288236 100,00 100,00 1
5NOS [NDm]| i | ky |49.0469850N, 16.5149911 100,00 100,00 1
INOS | Troubsko 49.1595239N, 16.5000517 100,00 100,00 1
2021[2NOS [NNml i | ky [49.0474753N, 16.5179044] 100,00 100,00 1
3NOS |Holasice 49.0798683N, 16.5966969 100,00 100,00 1
INOS | Troubsko 49.1721536N, 16.4989603 100,00 93,30 2
2NOS [NDm]| i | ky |49.0468944N, 16.5152233 100,00 100,00 1
3NOS | Bukov 49.4581731N, 16.2383403 100,00 60,00 2
2022/ 4NOS | Ostrov nad oslavou| 49.4800236N, 16.0018800 93,75 66,67 3
5NOS |7 §b| at 2  |49.3297419N, 16.1637933|  gg g7 ey
6NOS |01 ¢ 2 49.4196078N, 16.2951381 100,00 73,33 2
7NOS [Rad RovVvi c e[49.5628011N, 16.0092681 100,00 87,50 2
INOS | Troubsko 49.1721536N, 16.4989603 100,00 60,00 2
2NOS [NDm| i | ky |49.0468944N, 16.5152233 100,00 100,00 1
2023 3NOS |Ho r n 2 . D u n|48.9492236N, 16.1607533 100,00 100,00 1
ANOS [Zagovi ce |49.2591317N, 15.7253389 100,00 43,75 2
5NOS | Salavice 49.3312714N, 15.4880439 86,67 46,67 -
6NOS [Sazom2 n 49.5120556N, 15.9785708 86,67 53,33
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Tab.220d hadovan® 4 aRboadDeyprolambda-cyhalothrina r ezi st en| n?2
pomRry (RR) u popul ac? nodeweth2G1®0P3.r odu Api on

Regi strovan8 d§wkbhophoi hambdab5 g %. | . [/ ha
. : : :
|28 oo P w0 [ (RSl 1, [ TR
o |~&l, gl (0,50)| (minLDso |, ‘9 P9 (minLDeo | ,, 9 ’ (MinLDgs
38 | Ya. s, | 79
~ VvV roce) VvV roce) VvV roce)
0.23
NOSt| 033 | 47| 174 | 1p7 |082264) 195 | | oo | 112448 | 215
0.15
NOS2| 024 | 036 | 126 | 156 |077287| 194 | 5o | 113553 | 233
0.15
Nos3| 021 | 031 | LML | ggg |0561.90 135 | | .| 077335 | 152
0.13
ots NOS4| (10 | g7 | 100 | ggg |0421.36] 100 | oo | 056226 | 1,06
0.16
Noss| 023 | o3t | 12 | ggs |044128 100 | (oo | 056199 | 1,00
0.16
NOS6| 023 | 033 | 121 | g |055L78] 132 | 4o | 075302 | 144
0.14
NOS7| 020 | 029 | 105 | 77 (049171 118 | |, | 067298 | 131
0.16
Noss| 023 | 033 | 121 | g |0551.85| 132 | || 074314 | 144
0.139 0.236
Nos1| 017 |0183] 107 | 028 | 0365 | 199 | gg3 |02700452 100
0.160 0.316
Nos2| 0,19 |0226] 1?2 | 041 | o626 | 1 | opo |03760852 154
2019 0.139 0.246
Nos3| 016 |0.186] 0% | 030 | 0393 | 105 | o35 02840495 107
0.114 0.461%
NOS4| (e 0207|190 | 075 | 1go5 | 267 | 147 |06464.013 356
0,186 0,448
INOS| 0,25 | 0,346| 153 | 0,65 | 1,263 | 167 | 084 |0,5551,893 1,84
0,115 0,395
2NOS| 0,19 | 0,303| 1,12 | 068 | 1,979 | 1,77 | 0,99 | 0,533,560, 2,17
0,156 0,434
202013NOS| 595 | 0391| 148 | 0,71 | 2121 | 1,84 | 096 |0,5493,620 2,11
0,16% 0,295
4ANOS| 0,22 | 0,287| 1,34 | 039 | 1,388 | 1,01 | 0,46 |0,3292,317| 1,00
0,106 0,254
5NOS| 0,17 | 0,252| 1,00 | 0,39 | 09400 | 1,00 | 0,49 |0,3081,439 1,08
0.147 0.367 0.4562.131
INOS| 0,22 | 0.322| 1,07 | 055 | 1.346 | 1,00 | 0,72 1,00
o001 0.152 0.435 0.5503.844
2NOS| 0,24 | 0.388| 1,19 | 0,71 | 2205 | 1,29 | 0,97 1,34
ANOS 0.12% 0.413 0.5443,959
0,20 | 0.332| 1,00 | 0,70 | 2.164 | 127 | 1,00 1,39
0.07% 0.623 0.980
INOS| 0,17 |0.329| 475 | 1,34 |7.237 1,91 | 2,41 [20.492 2,41
0022 0.159 0.60%
2NOS| 0,27 |0.448| 7,58 | 1,05 |3.272 149 | 1,53 |0.8116.201] 1,54
3NOS 0.130 1.863 3.222
0,43 |1.138| 11,94 | 555 |84.745 7,80 | 11,46 |353.611 11,48
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ANOS 0.0906 2.865 5.91%
0,30 |0.719 8,44 8,52 |89.683 12,12 21,93 [455.065 21,97
5NOS 0.006 1.1766 5.299
0,04 10.192 1,00 8,36 [3786.361] 11,89 39,01 | 456204.885 39,09
6NOS 0.067 0.639 1.015
0,17 |0.320 4,67 1,35 |6.693 1,92 2,44 |18.872 2,45
7NOS 0.12% 0.413
0,20 10.332 5,67 0,70 |2.164 1,00 1,00 ]0.5443,959| 1,00
0.236 0.962 1.334
1INOS| 0,41 |0.706 1,74 1,76 |5.926 3,16 2,66 |11.721 3,75
0.174 0.375
2NOS| 0,24 10.362 1,00 0,58 |1.728 1,05 0,75 10.4522.772| 1,06
3NOS 0.178 0.359
2023 0,24 |0.374 1,01 0,56 |1.696 1,00 0,71 |0.4282.666, 1,00
ANOS 0.486 2.332 3.486
0,79 11.426 3,35 4,68 |16.331 8,40 7,75 [34.024 10,92
5ENOS 0.799 4.194 6.449
1,33 |2.469 5,65 8.612 | 29.002 15,37 14,61 | 60.674 20,61
6NOS 0.78% 3.935 5.956
1,31 |2.395 5,56 7,91 [25.879 14,20 13,17 |52.978 18,57

Obr.1:ZmNDny v pod2| ov®m zast oupmong rp'bmmTlracgtmp)rs

rezistence(resp. citlivosti) klambdz y hal ot hrinu v jednotlivlch r
vpr ThNDhu mon 2t002r3i)n g uL e(g2eOnldda : st. 1 = vysoce
popul ace; st. 3 = stSednD rezi st.ébnrtvysdce pop ul

rezistentn2 popul ace

Lambda-cyhalothrin

100%
90%
80%
70%
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30%
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10% -
0%
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Tab.3:Pr TmRr n® %r ovnhD mortality a pstauflvaindter ez i st
(24 hodin) u po ppiohatces tnwmetachiPea 8 2D20ra 8023
o o ©
© W) kontakt.
< = lab. st.
p = obec °© Y i n| rezistence
- . & d§vky delRAC
x % g/ha (%)
INOS NDml i [49.0469850N, 16.5149911E 100,00 100,00
2NOS Troubsko |49.1596914N, 16.5004114E 100,00 100,00
2018 | 9NOS J 2 v ov{49.4021392N, 16.0966947E 100,00 100,00
10NOS TvoSi |48.9194561N, 16.1288236E 100,00 100,00
11INOS BSeze |49.3461975N, 16.0937336E 100,00 100,00
2020 3NOS Troubsko |49.1721536N, 16.4989603E 60,00 100,00
6NOS Ol g2 |49.4196078N16.2951381E 94,44 | 8235
INOS Troubsko |49.1721536N, 16.4989603E 100,00 20,00
2NOS NDm| i |49.0468944N, 16.5152233E 100,00 33,33
2023 [4NOS Za g ov |49.2501317N, 15.7253389E | 40,00 | 20,00
5NOS Salavice |49.3312714N, 15.4880439E | 13,33 | 13,33
6NOS S az o mj{49.5120556N, 15.9785708E 46,67 20,00

Tab.4Odhadovan® d, aRboadDeyprotadf | uval i nat e

a

rezi

pomDJy (RR) u popWApianot e s b s aledei 2018, 2026 al 2023
(7]

o Resistanc; Resistanc Resistanct
~ LDso | ratio LDso 1 (0.90 ratio LDss 1 0.6 ratio
o | © 1/4(9| (0,50) | (minLDso 1/4(9| (0.90) | (minLDeo 1/4(9| (0.95) | (minLDss
- o ' VvV roce) ' Vv roce) ' VvV roce)

0,990 2,03,2 2,37+
INOS| 1,35 [1,940 1,10 2,96 9,468 1,26 3,70 | 15,555 1,31
1,29% 2,20% 2,478
2NOS| 1,68 | 2,763 1,37 3,19 116,635 1,36 3,82 | 28,552 1,36
0,90t 1,728 1,97%
2018/3NOS| 4 53 11638 | 1,00 | 2,35 |6.000 1,00 | 2,82 |9.139 1,00
1,29% 2,202 2,479
ANQOS| 1,68 |2,754 1,37 3,19 16,401 1,36 3,82 | 28,062 1,36
1,147 2,069 2,352
5NOS| 1,52 |2,278 1,23 3,59 12,056 1,53 3,59 | 20,105 1,27
0.882 72.323 151.757
2020 INOS| 6,55 [18.178 4,21 281,51/ 25779.314 17,09 |817,70/335224.23§ 25,43
0.164 7.532 13.164
2NOS| 1,56 |3.581 1,00 16,47 | 100.487 1,00 32,16 |438.154 1,00
13.754 31.074 37.494
INOS| 19,02 | 25.593 1,33 43,21 |80.592 1,16 54,541116.493 1,12
10.450 25.925 32.439
2NOS| 14,29 |19.652 1,00 37,24 | 68.460 1,00 48,86 |100.840 1,00
33.639 104.139 137.519
2023)4NOS 47,26 | 65.239 3,31 152,47 279.647 4,09 212,52 440.737 4,35
5ENOS 35.64% 137.798 190.162
58,43 | 95.657 4,09 241,70 693.638 6,49 361,48/ 1293.168 7,40
6NOS 21.343 86.682 122.909
31,18 |44.693 2,18 134,18| 262.414 3,60 202,93/ 454.792 4,15
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Obr.2:ZmNny v pod2l ov®m zastoupeaomd pdpol mc3tapet
rezistence (resp. citlivost) tauf | uval i natu v jednotlivlch ro
vpr TbDhu monitoringu (2018, 2020 a 2023) . L e
citlivsg populace; st. s3 .=4st=Seadnrzd si-@ywica 2 e ptom

rezistentn2 popul ace

Tau-fluvalinate

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

2018 2020 2023

HS 4 W3 2 m1

Tab.5Pr TmRr n® Y%rovnhD mortality a stupnhD rezist
Bi scaya 240 OD (thiacloprid) Apdro theosdionv)a nud cpho

v roce 2020 ]
o o 5
) g_ o kontakt.
~ obec @ 1/4I|aki). n rst. rezistenc
S © n d8vk y dle IRAC
~ g g/ha (%)
INOS |J 2 v 0 v |[49.4021392N, 16.0966947f 100,00 100,00 1
2NOS [B S e z e|49.3461975N16.0937336E| 100,00 93,33 2
2020 [3NOS |Troubsko |49.1596914N, 16.5004114fF 100,00 100,00 1
4ANOS |Tv o Si |48.9194561N, 16.1288236f 100,00 100,00 1
5NOS |[NNDml i |49.0469850N, 16.5149911F 100,00 100,00 1
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Tab. 6: Odhadovan®

Proda

Bo0 lDm it LiPes praDp S2 pr av e k

12/ 2023, asldda skusg

pS:2

Bi

| oha

r

scaya

(thiacloprid)a rezi stenl n2 pomRDry (ABjotwe spgopmnd c?h v
2020
1) o
a Resistanc Resistanc Resistanc
X~ LDso(g| CI ratio LDw(g| CI ratio LDes(g| CI ratio
o T Ya. 1 |(0,50)| (minLDso | Ya. | .[(0,90)| (MinLDgo | Y. | .| (0,95) | (MiNLDgs
- o Vv roce) Vv roce) Vv roce)
6,681 9,393 10,175
INOS | 7,66 |8,992 4,60 11,18 |16,984 3,57 12,45 | 20,680 3,32
1,202 2,273 2,612
2NOS | 1,66 |2,300 1,00 3,13 16,713 1,00 3,75 (9,478 1,00
2,082 4,173 4,936
2020 | 3NOS 2,91 14,884 1,75 6,60 22,943 2,11 8,32 |36,619 2,22
2,403 5,048 6,059
4ANOS | 3,43 |5,802 2,06 8,15 |26,291] 2,60 10,42 | 41,490 2,78
1,057 4,553 6,191
5NOS | 1,93 |3,197 1,16 8,18 134,060 2,61 12,32 | 74,085 3,28
Tabulkka 7. Pr TmRDrn® Yr ovnhD mortality a stupni

hodin) wu

acetamiprid) 2 4
(]

p 0 ppioh@tce& s th m et
©

chiP@2R0OP8 r od u

- 9 kontakt. lab.
.| T8 0 vl i nn St
= obec (okres) Qs ' rezistence)
° |1 ¥g ©o dSVKYl jieRAC
= o ) g/ha (%)
1INOS | Troubsko 49.1721536N, 16.4989603 100,00 100,00 1
2NOS [NDml i | ky |49.0468944N, 16.5152233 100,00 100,00 1
2022 | 3NOS | Bukov 49.4581731N, 16.2383403 100,00 100,00 1
SNOS|Z8& bl at 2 49.3297419N, 16.1637933 100,00 100,00 1
6NOS |0l ¢ 2 49.4196078N16.2951381E 100,00 100,00 1
1NOS | Troubsko 49.1721536N, 16.4989603 100,00 100,00 1
2NOS [NDml i | ky |49.0468944N, 16.5152233 100,00 100,00 1
2023 3NOS |Ho rn 2 . D u |48.9492236N, 16.1607533 100,00 100,00 1
ANOS|Zagovi c e |49.2591317N, 15.7253389 100,00 100,00 1
5NOS | Salavice 49.3312714N, 15.4880439 100,00 100,00 1
6NOS|Saz om2 n |49.5120556N, 15.9785708 100,00 100,00 1

117

€ 7



PDroda 12/ 2023, asdpeski§ pS21 oha

Tab.8: Odhadovan® #dbinaolDgprLd pro %. |l a mneeitamepli

pomDryo(RR) U popW\pinot ervbesabh? kM wodoce 2023
? o Resistance Resistance Resistance
x LDso(g | CI ratio LDew(g| CI ratio LDes(g | CI ratio
o © Ya. 1 .[(0,50)| (minLDso | Ya. | .| (0,90)| (MinLDgo | Y. | .| (0,95)| (minLDgs
- o Vv roce) Vv roce) Vv roce)

0.822 1.615 1.908
INOS 1,05 |1.377 1,08 2,18 |3.702 1,00 2,67 |5.021 1,00
0.712 1.87t 2.359
2NOS 0,98 |1.359 1,00 2,79 |6.201 1,28 3,76 [9.948 1,41
3NOS 1.113 2476 3.048
2023 1,44 ]1.989 1,47 3,59 [6.873 1,65 4,65 |9.955 1,74
ANOS 1.317 2.806 3.389
1,72 |2.310 1,75 3,93 |7.202 1,81 4,97 ]10.197 1,86
5NOS 0.966 2.222 2.725
1,29 |1.740 1,31 3,15 |5.959 1,45 4,07 |8.721 1,52
6NOS 0.966 2.222 2.725
1,29 |1.740 1,31 3,15 |5.959 1,45 4,07 |8.721 1,52

Obr.3:ZmNny v pod2l ov®m zastoupeaond podpol mc3tapet

rezistence (resp. citlivosti) keoni kotinoi dTm (Biscaya 240 C
jednotlivich roln2knonVbhiOohu knnd r iR@28)cLibgerya: &t.R2 ¥ 2 0
=vwwsoce <citliv8 populace; st. 2 = citlivsg pop
rezistentn2 populace; st. 5 = vysoce reziste
- piscae Acetamiprid
90% 120
- 10(

» ’ 2022 20,

. mS m4 1
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Z8vDr
Na z8kladhR | aboratorn2ch ItetsécTh r2Gi&tagce0d

nos at | 2 k Apionr(ohdluavn?z ho hmyz2ho gwy[ldrcenTjmetsl wepil
Yal i n nfch | 8tek. -cW hpayl r oet t hhr rposunddyo elthagnzi@d akl i vost i,
sp2ge necitliv® ppopuwlpmn®enua nhoylgda2E niz [k ododt
popul ac2-fl Uval inateuje dan8 situacepaeghbdbt g?2
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Mognosti ochi &(RpEdesdativude var. oleiformis Pers.)
prot.i bl Il sk8] ku Sepkov®mu

Possibilities of protection dkaphanus sativus
againstBrassicogethes aeneus

Kol aS2k,2 Kavy§ Kiw.l a$
ZemhRdNI skT vd.,ddoubskg spol . s

Abstrakt

V letech 2022 a 2023 bylama |l opar cel kov T c hS epbk 22 Rdphapisrkauws e(c
sativusL. var.oleiformisPer s.) ovRDSov&na ¥l innost perspek
proti bl T s k §Brassicog8tieep #enedis®ou i Ci us , 1775) . bl in
pokusnlch variant byla vyhodnocovgna na z§8KkI

kvDteanstZkougen® pé2pravky vykazovaly dobrou
testopd®8ndvm&Em?2gets Senou kontrol ou. PSi hodno
fytotoxicity na rostlin8ch. N

Kl 2] ov®cdhlrawnma: rostl in, Sedkeekticidyl ej n8, Dbl I s k&
Abstract

In the years 2022 and 2023, the effectiveness of perspective insecticide preparations against the
rapeseed weeviBfassicogethes aenebabricius, 1775) was verified in smallot field trials

with oil radish Raphanus sativuk. var. oleiformis Pers.). The effectiveness of individual
experimental variants was evaluated based on the detected abundance of adults on the peak
inflorescence. The tested preparations showed good biological efficacy in both years of testing
compared to the urdgated control. During the evaluation, no signs of phytotoxicity were
detected on the plants.

Keyword: plant protectionRaphanus sativu8rassicogethes aeneussecticides

bvod

if edk ev Raphanpsnsétivug. var.oleiformisPer s. ) se ayu@kws§ | z¢|nnR
strniskovs8 meziplodina. KromhD p2cn2ho vyugit
Viznamnl je fytosanit8rn2 % inek proti h8NS§t
vegetal n2 dobou a dobro ,oddDﬂ@bstZV beone mmva
a nepravideln® nakv®t 8§n2 . Rychl ost pol §teln
zelen® hmoty, such® hmoty a koSenT blTvg vyso
DospDiDIl ci bl T s k Brassieogette® mdneuFabritios, 1(775; Coleoptera:
Nitidulidae) jsou hlavn2zm gkodl elvé&di sbrdkemv
(Rotrekl, 2000) . Brouci se z pyodwr chau twzka vpSoe
generativn?2 org8ny.paldat @ opek o 4 eamb?s cv esckegu vk ko
poupata ¢gloutnou, usychaj?2 a pozdDji opad8v:
kvDtenstv?2 rozlogeny nepravidelnD. Podobn® |
del g2. Lepeghkazrenmdl s géihem, kdy kvRty po pSed
urlit® | 8§8sti kvDtenst v?

Zi muje jako dospRlec mhDlice v pTdND, v pS2zemr
pol 2 (v mezz2ch) | i l esn2ch a k$ouizrcrhl. ¢ hOphiuc
zi movigtn v dobD, kdy teploty vzduchu =zal no
bSezna, nNDkdy ale tak® viraznhD pozdDnDji). \%
poskytuj2c2ch pyI, kter T ngmns2e) gIF\II‘ZVK(ZQjSlE)I\U(DJle@It\D
porostech brukvovitich jig na pol 88tku bSezna
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g Vv prTbNRhu dubna. K masov® migr
3,5 AC (K8toerph e@mitgamaci @O61Pppr oK
| aden? vaj?2]| ek

u na pogkozen? zpTsobovan8 dosp
o vivojiee5)me 2Vi tf®8 zoe ndio bBIB GH 5vly g g °
jev2 ztr8tou na vinose, pokud ne

gener a
vpor ost r
(Kocourek et al., 2018).
Vv poslednzch asi deseti | etech je viznam tol
pyretroidTm a sn2genfAm §E€mo( B8ettdengbkanzkenea
st Dguje mognosti efektivn2 ochrany nejen toh
I t®jJ to zasahuje do postupT ochrany pSed
ty blplrok &Inka] 2] gsSeviflengl anz et al ., 2¢C
m pro monitoring blTskg8l ka Sepkov®ho
Rotrekl, 2000). Podle vIsIedk'[ hodn
u prdaehT kdpko Sleidwbarsot bik.a k W&Ity§ uvy j sou S
S2padech po odkvRDtu, je vViysokouyt t oh:
d
t

3<0V-SNO O
o wn
=T 500 X< 0O
o 90

- o x

l'ivosti na vyv2jej2c?2ch se kvDtens
Sovat pSedevg2m semenn® porosty pi

Q.

=
m'—remo@.or—r——l

w o T

,
—D O N5

2sphDvek pSin§gzl dvoulet® visledky te
u Sepkov®mu u Sedkve ol ejn®

O —-<T T
X~ O
wn

Materi 8§l a metody

V letech 2022 a203 by | zalogen na lokalithD Troubsko
ovhNSit biologickou % innost vybranlTch insek
Sepkov®ho. PorkaisgesteSesnkdl Skdoanlt rzol n2 ‘vm$etalngd
jednd | i vich variant wuv§g§d2 pro j\ednioktolsity ®& erdonkoyt
parcel byla25 (5 x 5 m) s Y%pln® zn&hodnhDnTl mi bl oky
parcel byla stanovena na z8kl adDstmi nbynlad i vyl
hodnocen2? odpoltu dospRIlcT zji ¢gctelkem50tostina vr c
na parcel, tj. celkem 200 rostlin na variant
post Si koval e ZEMS. Ter m2mya hlk&&kdaddn?2silgylay i :
vporostuatd pSed pokusnou ap3|a|4Ba<cH1'[ pon@pledmoil

hodnocen? fytotoxicity pougitlch pSZpravk]’
VIsledky byly statisticky zpracov irBys | matnd dno u
testovs8&n2 mUT ovip@®dgsamu BPAY GEP.
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Tabulkalipokusn® m@EP2Anty Vv

) D8vKk 5|§ IV
2022 PS2pr a Plinng | 8tkal|pS2p I4'§t
v g (l)/ha v glha
1 kontrola
. Drasel n8 sTI pS2ro
2 Flipper (479.8 g/l 5Il/ha | 2399
3 Mavrik Smart Tauf | uval in8t (4 02l/ha| 48
4 Gazelle Liquid Acetamiprid (120 g/l) 0,35I/ha| 42
MospllagLMlzu 120 Acetamiprid (120 g/l) 0,35/ha| 42
6 Mospilan 20 SP Acetamiprid (200 g/kg) 0,1 kg/hal 20
7 Trebon Etofenprox (287,5 g/l) 0,2l/ha| 57,5
Cypermethrin (100 g/l 15
8 Sherpa Duo . yb . ,( ) 0,15 I/ha
Piperonil butoxide (300g/1) 45
TabukaZipokusn® m&EP2Anty Vv
{ D8vKk
2023 PS2pra Pl innsg | D§V‘”El)7}1ap‘l/4!inn
9 v g/ha
1 kontrola
2 Magma etofenprox (287,5 g/l) 0,2 I/ha 57,5
3 Mavrik Smart | Tauf | uval i n 0,2 I/ha 48
4 Gazelle Liquid Acetamiprid (120 g/l) 0,35 I/ha 42
Mospilan Mizu .
5 120 SL Acetamiprid (120 g/l) 0,35 I/ha 42
6 Mospilan 20 SP | Acetamiprid (200 g/kg 0,1 kg/ha 20
7 Sumiaplha esfenvalerate (50 g/l) 0,15 l/ha 7,5
Cypermethrin (100 g/l 15
8 Sherpa Duo Piperonil butoxide 0,15 I/ha 45
(300g/1)
Visledky a diskuze
ZvlsledkT je patrn®o¢@dalk023, beraf zjl)gt me8 vp
pS2pravkT pmprhymibjd cAa sjeedno kvDtenstv2z od 1,
zjigtNDn2z byla sledov8na al e velporostndgrobah 8 des
jedinci, zj i § odkvetl Ic
I

relativnhD n2zk® | 2sl o vel mi Vysok®. N8sl edn
zjigtNDnposdretqeors i Byl zijigamavmp§mkaraeodgetoSa
variant 4, 5 a 6. Bi olrogza m&k&2 Ydd nhb,s3 % e( wart
% (varianta 5). Mlal g2 m term2nu hodnocen? nebyl zjig
porovngn2 ogetSenlT®hKkKkomtrii@lnn2 avarmrdandtySenBi «
pohybovalav ozmez2 od 10,7 % (vari amdsI|3edndon 55er7n
hodnocen? vzrostla prTmBRDrn8 poletnost u kon

d
h porostT Sepek a cel kov®
2
v
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pS:2

| oha

oget SenT ch varsitainck yo ypr Tzk a zgrt TR nrecsztydazt I5 epnSiu  pkoornc
(mi mo variantu 8). Maxi m8I| n?2 bi ol ogickg?§
vizug§ln2ho hodnocen?2 byla na t®to variantDh
se takskyptegealviy mwa gyadr ipodte§mmsgs 2 kv2t kT (ta
Dal g2 term2ny hodnocedivodBhyson2qnmegh@®@Tpbdupoes
viznamn®ho ¢?Pprou olsltiusk NlebFlw mogn® prov®st
Byla hodnocena fytotoxicita u2inedqgjeddainvl cwh
term2nu nebyl o na rostlin8ch Sepbfostve zji gt Dn
Tabulka3i VI sl edky hodnocen2? aplikace i Trauleskot i ci dT
2022
varianty 14.6. 15.6. 17.6. 21.6.
pr TmMfpr T ml % pr T mll % pr T mll %
pol e pol ebiolo pol ebiolo polebiolo
jedin jedi|%linnjedi|Y%l inn jedi|¥linn
kviDte na na na
kv iDte kv iDte kv iDte
1 | kontrola 2,2 2,25a * 2,3a * 4,6a *
2 | Flipper 1,9 1,3ab 41,48 1,16a 50 0,98b 78,78
3 | Mavrik Smart 1,8 1,2ab 44,44 2,08a 10,71 1,68b 63,67
4 | Gazelle Liquid 2,1 0,8b 60,74 1,4a 40 1,5b 67,27
5 | Mospilan Mizu 1,6 0,7b 67,41 1,5a 34,29 1,65b 64,39
120 SL
6 | Mospilan 120 1,5 0,75b 66,67 1,08a 53,57 1,35b 70,86
SP
7 | Trebon 2,5 1,2ab 43,7 1,03a 55,74 1,3b 71,58
8 | Sherpa Duo 1,8 0,85b 62,22 1,18a 49,29 2,15ab 53,6
*bi ologick8 Y innost nebyla pol2t8na (hodnoc

pozn..a,b,ést ati sti pe®Povongd2]| yednot! (UT@hOShriant
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Graf1iBi ol ogi ck§ %l i nnogdce202dnotlivich variant
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V roce 2023 se pSed aplikac?2 prTmRrng§ poletn
navr chol ov® kvhDtenstv2. Uveden8 poletmkst tak
2022.Vn8sl edn®m ter m2nu hodnocen? dne 12.6. (1
kontroln?2 vaolanmBshBr Tat 19, 44 dkovsiptlElncsTt vi? a
oget SenlfTch variant rsoe npewl2e tordo 3t, 680 { whaa v alna av
Byl zjigthNDn statisticky prTkaznl rozd?2| pSi
variantami. Biologick§8 wasankh® sirreoennpozity bdody abi?
%do8l%. W8sl edn®m term2nu hodnocen? dne 14. 6.
pohybovalaypr TmPDru 10,8 jedincT na vrcholov® kvDt
t ®mNS vgechny kv2tksyt vee zwridrealyo vg@nr eknv It cesnp N
variant8ch vzrostla prTmRrn8 polredznmez2 uod g&

(varianta 6) do 9,6 (varianta 5). Mezi o0get S
rozdz21 . Bi otlse pak pokydovalalvormez 2 od 8, 9 % do 38
hodnocen?2 nebyl dTjviod umd ot & I mr2o W@sstt raukce vrch
variant . Dle poletnost:i bl Tsk&8l kT na bol n?
variantami.
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Tabuka4i Vi sl edky hodnocen2? aplikace
2023
varianty 8.6. 12.6 14.6.
pr Tmidpr Tmi % pr T ml] %
pol e pol ebiolo polebiolo
jedinjedin %l innjedin Yl inn
kvDtekvDte kviDte
1 | kontrola 12,14 19,44a * 10,86a *
2 | Magma 12,25 7,26b 62,49 7,95ab 23,09
3 | Mavrik Smart 14,18 4,13bc 78,48 7,08ab 30,57
4 | Gazelle Liquid 11,89 5,84bc 69,85 7,51ab 28,61
5 | Mospilan Mizu 120 14,86 3,68¢ 80,98 9,60ab 8,89
SL
6 | Mospilan 120 SP 13,01 5,06bc 73,9 6,48b 37,99
7 | Sumiaplha 11,12 3,80c 80,45 7,46ab 27,24
8 | Sherpa Duo 11,74 4,31bc 77,91 8,06ab 24,09
*biologick8 % innost nebyla pol 2t8&8na
2 |

pozn.:.a,b,dst ati sti pe®ovogd
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insekticidn2ch pSéIpoal/kY Wi ®vipe d/nk® o yr loye eo d leis
pomal | %l8irnred2snyi ¢se nejvy@@%Ileyjlnamdmeagnémm N
druh®m roce pakterymokE pdaeapledh®m ,pak r azan

poletnosti ut#¥mesmopoene kiBitdsbi snost. Dle tNchi
mhNl o blt z8visl® na ophRtovn®m n8letu gkTdce
nNmu, abmi miomdloi Zkaci jehpSpophdnNnSepkyt ak ej &k
al., 2017).

Z8rouwdMigso visledky biologick® % innosti by
nebyly pozorovg&ny pS2znaky fytotoxycity na r
Z8vDr

ZvisledkT testovgn? |nsektlC|dnzcmloglpkéLFpravk
“%Winnost proti bl Seik&lvleu o$eph® ®mSi sl edovs§
pol etnost, resp. jejich biologickopuorilvinlBmads t
sneoget Senou kontroln2 vari amtveelR anebygly Sen

vporostech ¢g8dn® negativn?2 projevy na rostli
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VIiv herbicidn2ho ogetSen?2 svazenk
The influhence oPhaceliaherbicide treatment on yield parameters
Kub2kovs8HWZty? ovsg H.
ZemnNdNI skT wd;RWdrmumndo l¥astsav pdcni n§Sskl ,

Abstrakt

Vpr TbNDhu t8028%et byRO0O21 s v aPhadik tanacefoliaBenth]) ol i st
hodnocen vlIiiv herbicidn2ho oget Sen2, Byl o h«
Onyx), tembotrion (pS2pravek Laudi s) , met a:
(pS2pravek Callisto 4BodtrelS8) Bylm hokdromayytomdicitad ( p S
kpl odi nn, Yol i nnost na nejlastNjg?2 plevele a
hmoty, HTS, energi e Kkl 2 ]|plvoodsitn) as ek | prl ajveovsav. a
chlor - zami|, neke mzanista. otdezmet azachl or u, t
dosahovala pol| 8teln2 fytotoxicita ag 60 %, u
byla fytotoxicita po 7 ag 14 dnech a pot® p
oget Sen? md evibnydsy zjigthRDny prTkazn® rozd?2]| )
kl 2] ivost.i

KI 2] ov&valzew&:a vratilolistg8, plevele, herbic
Abstract

The influence ofPhacelia herbicide treatment on phytotoxicity and yield parameters was
monitored for three years (202D23). In five active substances (pyridate, tembotrione,
metazachlor, mesotrione and clopyralid the phytotoxicity, efficiency and yield parameters were
evaluated.The chlorosis, necrosis and growth restriction were recorddéhacelia The
highest phytotoxicity was recorded after 7 to 14 days. The initial phytotoxicity was up to 60 %
for metazachlor, tembotrione and mesotrione, up to 35 % for pyridate and upotin2
clopyralid. The symptoms of phytotoxicity gradually disappeared. The influence of herbicide
treatment on yield was not recorded, but there were significant differences in moisture of
harvest mater, weight of thousand and germination.

Key words: Phacela tanacefolia weeds, herbicides, phytotoxicity, efficacy

bvod

Exi stuje mnoho druhT svazenek, al Phaceli@j v2 ce
tanacefoliaBenth.) kter 8 je mimo jin® i vIwmysmkdu m
potenci §lmepuo (Wrsds a Bi anoi 1987) Kamojaet v hodr
al . 2001, Peatidou 2003) i | mel 8ky (Wil |l i ams

mezi pl odi na n @BacglLabreailne®al. R01%p] etnabkn®e zke n 2 rTstu p
(Bg aitzevo Fni ak a Ko mopiaGEokKpsslapoiedsd 0 @ 1) . M8 pomD
dobrou konkurenceschopnost (Kub2kovsg8 et al.
kompli kovat sklizeR. Svazenka j e pomddzenD cit
dva herbicidy: Agil 100 EC®%| i nnou | 8t kou propachi zafop pr
Galerak ombi nac2 % innTch | 8tek picloram a kIl op)
t ®t o pr8ce bylo vyhodnotit fhytlo8toexki cai tvul ikve hse
vinos

|
oget Sen? na T ov® parametry u semennlch p

o
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Materi 8l a metody ) )
Pol n2z pokusy se svazenkou vr 2t0i2|130lvi Ste@a Sl K I®y
obl asti v katastru obce Troubsko na | ernozem

s obsahem humusu 2 %, s vybovujff—'océ!!ﬁkomsaahdernas
Pozemek | eg2 v nadmoSsk® pMédunetRPi70Q0l mhnl emech
Tabulka 1.

Jednal o se o mal oparcel kov® pokusy s jarn?2mi
ag v prvnz dek8dn mdsa& cfey tdautbanai. c iBtyd au hwoellnkoecn
pyrid8§tu (pS2pravek Onyx), tembotrionu (pS2rg
400) , mesotrionu (pS2pravek Callisto 480 SC
variantou b yr tar onlean.g e@ SeetnFe k20 byl o provedeno
|l istT (BBCH 14 ag 16). Hodnocen2 fytotoxicit
dnech.M et ech 2021 a 2023 byl a hodnocm®»e2022 ak® Y
bylozapl evel en?2 porostu minim8ln2 a % innost n
byla provedena sklizeR, kdy bylkgnatha ditkesceny
skl 2zen® hmoty v %, hogoteoetgiebktéssomasni (Hd
Tab. 1. : Prlgdei20213028] as? v

Rok Ukazatel/ MDs2c¢c 1. 2. 3. 4, 5. 6. 7. 8. 9. 10. 11. 12
2021 Pr TmRrn® mNs2]| -01 00 35 71 12,7 20,2 20,8 179 156 8,8 4,7 1.2
Maxi m8I| n?2 mhDs 2 88 13,1 224 24,1 286 31,8 305 31,7 25,7 23,1 12,4 13,3
Mi ni m8I| n2 mNDs 2 -76 -13,7 -63 -2,3 43 11,7 149 109 7,2 -14 -18 -7,7
Sumy sr8gek (m 36 31 21 16 58 67 100 130 15,0 10,9 40,4 39,2
2022 Pr TmRrn® mnNs2| 13 37 38 8,0 157 203 206 209 134 109 49 04
Maxi m8I| n?2 mhDs 2 128 11,6 19,2 21,1 28,7 32,6 34,2 33,2 253 22,2 16,3 10,0
Mi ni m8I n?2 mhNDs?2 -78 -68 -91 -11 9,1 134 136 141 46 14 -25 -7,3
Sumy sr&§§dgek (m 12 9 11 12 74 34 56 81 37,0 11,5 13,3 47,3
2023 Pr TmRrn® mNns2| 28 23 56 80 138 18,7 218 199 178 - - -
Maxi m8I| n2 mhDs 2 11,4 139 20,1 19,7 25,1 31,5 32,8 33,1 29,1
Mi ni m8I| n?2 mNDs?2 -60 96 -70 -14 70 11,9 13,7 10,7 10,1
Sumy sr8gek (m 27 17 16 78 53 32 21 117 19,8
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tj. u variant ogetSenlTch pyrid§tem a

t embot

vtiomto roce zji gt Dnrao cper T2k0a2z3n b ynliag gu2 vHaTrS.a nM y

pr TkazhkD?2 hWigtgiulka 4)

Tab. 2.: DBlinnost na plevele
Plinnost na plevele v % na Kkor
Druh: Mer | Oves PchtHe Sm8§nt Rdesno Rdesno F e p k
Rok/ b21 7T hluc oset pS2moSbleg pt al olejka
varianta P$2 pr abl i nn§ Ter n T14 T28T14 T28 T14T28 T14 T28 T14 T28 T14 T28 T14 T28
2021
1 kontrola - - 3 53 1 054 - - - - - - 0405 1 04
2 Onyx Pyridg8t 605 97 100 O 0 - - - - - - 0 0 0 oO
3 Laudis Tembotrion 44 g/l 1 40 90 O 0 - - - - - - 0 0 0 17
4 Butisan Metazachlor 400 g/l 2 60 60 0 O - - - - - - 7 0 0 20
2023
1 Kontrola - - 22 - 01 - 01 - 85 - 2 - - - - -
3 Laudis Tembotrion 44 g/l 1 83 - 0 O - - 57 30 83 7 - - - -
5 Callisto Mesotrion 480 g/l 0,2 - - 40 10 83 - 72 42 E
6 Lontrel Klopyralid 300 g/| 0,28 0 - - 0 60 0 10 0 8 0 - - - -
Tab. 3.: Fytotoxicita v %
Rok/ PS2pravblinng | §t D8vka Fytotoxicita v %
Varianta pS2prav A7 Al4 A21 A28
ha
2021
1 kontrola - - 0 0 - 0
2 Onyx Pyridgt 60 15 0 0 - 0
3 Laudis Tembotrion 44 g/l 1 0 0 - 0
4 Butisan 400 Metazachlor 400 g/| 2 32 60 - 35
2022
1 Kontrola - - 0 0 0 0
2 Onyx Pyridgt 60 15 33 35 30 17
5 Callisto 480 SC Mesotrion 480 g/l 0,2 15 15 15 10
6 Lontrel 300 Klopyralid 300 g/l 0,28 0 2 0 7
2023
1 Kontrola - - 0 0 - 0
3 Laudis Tembotrion 44 g/l 1 60 28 - 13
5 Callisto 480 SC Mesotrion 480 g/l 0,2 47 62 - 30
6 Lontrel 300 Klopyralid 300 g/l 0,28 0 2 - 3

131



PDroda 12/ 2023, asdpeski§ pS21 oha

Tab. 4 . Vinosov® parametry
_ Vinosvl hkost Energie KI 2/
D8vka pS kgha (%) HTS (g) (%) (%)

Varianta PS2 pre Bl inng na ha
2021

1  Kkontrola - - 75ta 41,0tbc  1,643:b 87a 9la

2 Onyx Pyridsgt 15 76Ca 13,0@a  1,560(ak 9Ca 92a

3 Laudis Tembotrion 44 g/l 1 678 27,8%ab  1,490(a 94a 9€a

4  Butisan 400 Metazachlor 400 ¢ 2 627a 59,6c 1,586%ak 87a 88a
2022

1 Kontrola - - 27 10,8(a 1,923:a 94a 94a

2 Onyx Pyri dsgt 15 30¢&a 10,07a 2,120¢b 9%a 9€a

5 Callisto 480 StMesotrion 480 g/l 0,2 36Ca 10,1(a  2,097(b 94a 9ta

6  Lontrel 300 Klopyralid 300 g/l 0,28 41la 10,57 2,011k 94a 94a
2023

1 Kontrola - - 65Ea 23,3:a  1,949%a 8€a 9&b

3 Laudis Tembotrion 44 g/l 1 68%a 18,6(a 2,015"a 7€a 9tab

5 Callisto 480 SiMesotrion 480 g/l 0,2 70%% 20,07 1,944¢a 73a 9la

6  Lontrel 300 Klopyralid 300 g/| 0,28 744a 18,4:a  1,960:a 84a 9tab
Diskuze
Horvs8th a Szab-: (2014) sl edovaldi vliiv visey
mnogstv2 plevead2 It 8¢ in Dbwllzknoa nendlec hj epdinevne |zT |
Mer |l 2k b2 |jakazndmeambil opl evlel svazenky tak®
Vnhnag? prS8ci se druhov® spektrum pl evredeT i m+
2022 nebyl o kvTli nz2zk®mu zaplevelen2 porost
naplevele. Kher bi ci dn2 mu oget Sen? svaz%®lniknyn osue || 8atskt
kl opyralid (Pinketeutal Y| 2@#2u,glig 8%k preagy ek k so
ng§snadich pokusech mDla tato Wlvigreedh Ilo$ttlad n
sl edovanlch Y innlch | 8tek byla zjigtRDna vy

vprvn2ch tTdnech po ogetSen? a

se vyuhgerrvo§ ck dn2 mu oget Sennk?y ,u adatlog 2th os \da aehruk
(Phacelia congesla ( Hut yr ovs§8 et al . 2018) . PomBDrnhD v
kter&8nbgiahvpokusech zaznamen§8naprw ns?vcahz et nl kdyn €
po oget Sen? ncitlwosta | wjb® u rta&tdehITyslkivhn® | 8t ce.

nemNDIl a pr Tkazt

tembotrion byly zkoug ®mgeliatcampaduladiggkulskova etaln k' y mo
2021) a tak® u tohoto druhu byla zjigtRDn8g8 fy
vratilolisj®. r @idwstikghimhnT m | 8§t k&8m herbicidT
svazenek.

Z8vDDr

Ze zjigtNnich visledkT | ze konstatovat, ¢ge u
| 8t ka klopyralid a u ostatn2chgzkolgé&ni gh o¥l
kter§&8 se proprvmi eh ztel] cn®@m@ah vpo oget Sen2 a poa
vliiv herbicidn2ho ogetSen2 na vinos semen, a
na vlI hkost skl?2zen® hmoty, HTS a kl 2] ivost.
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The potential effects of intercropping on diseases in field peaBi§um
sativum) and spring barley (Hordeum vulgare

Kumar R.1, Seidenglanz Mt
'Agritec Plant Research, s.r.o., Zemhdnl

Abstract

The objectivs of this study were to conduct field trials and experiments under field conditions
with the aim of evaluating the effects of field p@as(m sativurnand spring barleyHordeum
vulgare intercropping on diseases in comparison to monocropping, as wtdl iagpact on

crop development.

Key words: field pea, spring barley, Intercropping, disease, monocropping

Introduction

The impact of intensive agriculture has been substantial, causirepfdring consequences on

soil, water, and biodiversity within agultural ecosystems (Foley, et al. 2005). Unfortunately,

the excessive use of synthetic fertilizers and pesticides in intensive farming practices has
resulted in soil degradation, water pollution, and a significant decline in biodiversity (Pretty, J.,
etal. 2018; Giller, K.E., et al. 2015). However, amidst these challenges, there is a glimmer of
hope for a more sustainable approach to agriculture. By adopting practices like intercropping,
crop rotation, and ntll farming, it is possible to achieve higields while fostering ecological
balance and reducing the environmental impact (Miguez, F.E., et al. 2012). Intercropping, as
an agronomic practice, involves the simultaneous cultivation of two or more crops in a single
field (Andrews and Kassam, 197@htercropping has numerous benefits, such as increased
yield, environmental security, production sustainability, and enhanced ecosystem services
(Maitra, Sagar, et al. 2021). This approach allows for a diverse range of planting arrangements,
such as mixedhtercropping without any specific row pattern, or alternating rows to create a
beneficial synergy between different plant species (H. Adam et al., 2000). The significance of
intercropping lies in its ability to promote biodiversity, maximize land utilimatand enhance

crop resilience (C. P. Huss et al., 2022). To address these issuésriargata (2023) from en

farm trials was collected to show the importance rotation and intercropping in traditional
agriculture, plant diseases. The specific objestivethis study were to investigate field trials

and experiments under field conditions were conducted with the aim of evaluating the effect of
peacereal intercropping on diseases impact on development in intercropping compared to
monocropping.

Material s and methods

Experimental site

Field experiments were conducted at the Agritec Plant Research (APR), Sumperk, Czech
Republic during year 2023 in the spring cropping season (March to August). APR is considered
a mixed crop field trail of peaP{(sum sativurnand spring barleyHordeum vulgarg area
assessed for diseases presence in the trail fields in APR.

Experimental design and treatments

A randomized complete block design was used in a factorial combination of three cropping
systems: field pea, spring barley monocropping, and field gang barley mixed cropping.

Field pea was intercropped in rows with barley in a 50:50 ratio, while fiea and spring

barley alone were used as the control. The field pea and spring barley associated crops represent
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a common practice of farmers of the study region. Planting was completed in-R028land
harvested in Augus2023 during the cropping seas There was no fungicide or fertilizer
applied in mono and mixed cropping and disease development was entirely based on natural
inoculum.

Disease assessment

Incidence and severity of field pea and spring barley diseases were assessed three times at two
week intervals starting from the first appearance of disease appearance in the experimental
plots. Fifteen to twenty selected assessment points, excluding the two outer rows, were used for
evaluating diseases. Tagged points were utilized within each mesggsoint for conducting

the evaluation. Severity was rated on leaves from the same selected points. Five plants were
assessed at each point, representing points within the plot. A severity scale from 0 to 5 was
used, where 0 indicates no visible symptams 5 represents complete plant destruction or
mortality (Wheeler, 1969). Whereas disease incidence was assessed on a scale of 0 to 100% at
the same places and on the same plants as the severity assessment. On thib%cale, 0
represents no symptoms;28% represents very low incidence,-20% represents moderate
incidence, 580% represents high incidence, and180% represents very high incidence
(ICARDA, 1986).

Sadie Analysis

Latitude and longitude of the disease occurrences were assessed to catial alataset
(Perry, J., & Dixon, P. 2002). Assessment points were georeferenced to the same spatial format
for seamless integration into the analysis (Stoms, D. M., & DeGloria, S. D. 1996). The Sadie
analysis methodology was employed to evaluate ta@adistribution patterns of diseases
(Perry, J. 1995). The Nearest Neighbor Index (NNI) was calculated to assess the degree of
clustering or dispersion of the occurrences (Clark, J. S., & Evans, F. C. 1954). NNI was derived
by comparing the observed NNM&alue with the expected NNI value under a random spatial
distribution assumption (Perry, J. et al. 1999). Statistical tests, such as hypothesis testing were
conducted to determine the significance of the observed spatial patterns (Zar, J. H. (2010). This
allowed for the identification of disease hotspots and areas of even dispersion (Jones, K. R., &
Smith, R. J. (2004).
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Results

After analysing the data collected during this study, we observed a significant difference in
virus disease incidence in fitepeas between the monocropping and intercropping systems.
Field peas grown in intercrop conditions showed a significantly lower incidence of virus
diseases compared to those in monoculture. However, in the case of spring barley, we did not
find any statiically significant difference in disease incidence between the monocropping and
intercropping systems. This suggests that intercropping may have a digppsessing effect
specifically on field peas but not on spring barley.

Field pea mono and intercropping
*

Spring barley mono and intercropping

|

4 e e

Disease ANOVA
P

Disease ANOVA
o — () w - w (=3 ~
—
& e oW

. ]

Barley mono Barley inter Barley mono Barley inter

Pea mono Pea inter Pea mono Pea inter

Virus diseases Ascochyta blight Ramularia leaf ot (RLS) Net bloch

* Statistically significant test result (P < 0.05)

Figure 1. Disease severitin field pea and spring barley in monocrop and intercrop.

137



PDroda 12/ 2023, asdpeski§ pS21 oha

Table 1. Spatial analysis was conducted to examine the associations between diseases in
field peas and spring barley, both in monecropping and intercropping systems.

Positive value of X describes the value of overall association between the two sets of cluster indices
distribution patterns) = that is a value of positive spatial autocorrelation
Negative value of X describes the value of overall disassociation between the two sets of cluster indiceg
distribution patterns) =that is a value of negative spatial autocorrelation
Probability level should bless than 0.025 for significant association, or greater than 0.975 for significant
dissociation

DATE Trait 1 Trait 2 Overall association; PProbability levg*Red When significa
12.06.2023 Net blotch ass.1 |Net blotch ass.p 0.6512 0.0001 Association
12.06.2023 Net blotch ass.1 | Net blotch ass.3 0.6612 0.0001 Association
26.06.2023 Net blotch ass.2 [Net blotch ass.B 0.7779 0.0001 Association
12.06.2023 RLS ass.1 RLS ass.2 0.6151 0.0001 Association
12.06.2023 RLS ass.1 RLS ass.3 0.7036 0.0001 Association
26.06.2023 RLS ass.2 RLS ass.3 0.7036 0.0001 Association
12.06.2021 AB ass.1 AB ass. 2 0.5218 0.0039 Association
12.06.2021 AB ass.1 AB ass. 3 0.63 0.0001 Association
26.06.2021 AB ass.2 AB ass. 3 0.4512 0.0054 Association
12.06.2023 Virus ass.1 Virus ass. 2 0.4895 0.0002 Association
12.06.2023 Virus ass.1 Virus ass. 3 0.4945 0.0006 Association
12.06.2021 Virus ass.2 Virus ass. 3 0.5732 0.0001 Association
10.07.2021 Net blotch RLS 0.7225 0.0001 Association
10.07.2023Ascochyta blight (AB)  Virus 0.776 0.0001 Association

Discussion

The results bthis study provide valuable insights into the potential benefits of intercropping as

a disease management strategy, particularly in the context of field pea cultivation. The
significant reduction in virus disease incidence in intercropped field peasaoenpo
monocrop field peas is a significant finding. However, the absence of a significant difference
in disease incidence in spring barley between the cropping systems is an intriguing outcome.
This suggests that the disease dynamics in spring barleynoiaype as influenced by
intercropping as in field peas, or that the diseases affecting barley in this study were less
responsive to the intercropping environment.

Conclusion

Our findings highlight the potential benefits of intercropping, specificallthen context of

disease management for field peas. Intercropping has the potential to reduce disease pressure
in field peas by creating a more diverse cropping environment.
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Antifung8ln2 aktivita vpPHmafovéamh e s en
zpTsobuj2c?2 fomovou hnilobu br

Antifungal activity of selected essential oils agaiPkbma foveata
causing Phoma gangrene of potato

Loubov8 V., Kmoch M.
Vi zkumnl Ywstav brambor 8SsklT Havl 2] |

Abstrakt

C2lem experimentT byl o zjigtnNDn?2 (eatvacrolu vVybi
cinnamaldehyde, thymol, Barvone, kme n t h-pidene, Ui monene) na r st
Phoma foveatas br amborinvittomemoeda i nhi bi ce r)athi 81 n2h
vivot est T. DIl i nn maRhoma foveatm o mantvtroE @ st T byl a st anc
koncentraciD1 6 00 p p m. Byl a zjigthDna anteisfenrcg &Il m2 ¢

olejT. Plinnost vybranlTch EO na Propseérimgntyt o gen
invivobyly vybr8ny EO, Kkttestui®vittny | ye drealvé cee %b i pm
kurativn2 ogetSen2. AndaipdingkoneéomiotgiediStean 2 %)
vgemi testovanIimi EO bylo zjigtRno statistic
EO maj 2?2 (otod mgii &Ik ® ochr aR.lbvehth 2z br amboru prc
Kl 2] ov®adlogwa: bi ol ogicanadol, &mmamaldebydea, t hy mol ,

Abstract

The aim of the experiments was to determine an effect of selected essential oils (EOs; carvacrol,
cinnamaldehyde, thymol,BParvone, kme n t hpnknge, Lllthonene) on the growth of the
pathogenPhoma foveatan potatq usingin vitro (a method of radial mycelial growth
inhibition) andin vivo assays. The efficacy of selected EOs agdfmstima foveataisingin

vitro assays was tested at the concentrationsI@0® ppm. Antifungal activity of all tested

EOs was found. The efficacy of selected EOs against pathogen growth differed among
individual EOs. Foin vivo experiments EOs were selected, which had the highésa@ffin

thein vitro assay. It was a preventreairative treatment. Antifungal activity was tested with 2

% concentration. After tuber treatment with all tested EOs a statistically highly significant
reduction of pathogen symptoms was recorded. EOs lwagatl in the biological protection

of potato tubers againBt foveata

Keywords: pathogen, biological control, thymol, carvacrol, cinnamaldehyde

bvod

Phoma foveata(Foister) Aveskamp, Gruyter et Verkley, 20j0e | edei tnha st NDj i
s e vys kyklu§ ekcwlhc hs pat ogen TSolamanp tabkragurlg. 2 br at
ZpTsobuje znal n® 2tyrs&ktyyt uyjlen a&v Rved mBlniga dvac e a
skliznh. PRoBa forraes estpr oj evuj e symptomy na hl ?

Ize pozorovat popadl ® nekrotick® skvrny. Tyto skvr
zvr8§snhNn®. Pod nekr - mgmel isem viyitvIS§Sked®r? fiadi® i b
pykni dami . Symptomy na hl 2ze Phonea fopeatandige@v at [
napadat omkk® na jejichg b§8§z2ch se tvoS2 pod®
pS2znaky | zez PwhRrou o Dehtprota grotidhoma foveatau bramboru

j e omezen? mechani ck®ho pogkozebdobpomektbi 2
aposki zni omezenzrm?2 mgmiJhdWhac e kd adov 8n?2 ., Pro

choroby je tak® pougi t? zdr av ® sPaab fpveataDa | g 2
] € moSen? dl ouhodobn skladovanlch hl <2z fung
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2001). Jednoumo gnost 2 ekol ogick® ochrany je vyugit
oleje jsouaenxmaahock@ahjamiet als2A016; Semperet al, 2021).

Jedn8 se o koncentrovan®, hydnofcki®n?2 8k &kpal(iBi
etal, 2008; Bergmaetal , 2019). EO jsou smadmd nraonaul @giots
(Pavela 2016), rohot o dTvodu by jejich aplikace byl ¢
patogenTm acéalkmeércRkami Bahwmgid al,i2alq Semperet al, 2021,
Colmenet al, 2000. Vmnoha studi2ch byla prok8z8na jeji
et al., 2013).

Vnag? studi i byl a t est ocargaora, cithbmaldahyasthymol, y br ar
D-carvonelL-me n t hpinkeng, Llithonene)n a  Phpreatfoveata br ambor u pomoc
in vitro a in vivo. Snahou byl o naj?2t v h o ®Pmomal foveatao | o gi
U bramboru %%l i nnaju veo tzn®rnouv epR ogsettSrend?u. Kk

Materi 8 a metody

Patogen
Phoma foveatb y | a zap€pk®nab2r ky vBirknmg orpglsntiosvmdTn a
agaru na Petriho misk58ckh 1la Aucchovg&na pSi tepl

Esenci 8l n2 ol eje

Pro experimenty byl y -pineter(98%;14752B50NMLE capr&folr o d n 2
(99%, W224511100GK) , ci nnamal de h y-H0GKOD-b 8r v WM2e 8 6 ©9 6 ¢
W224928100GK, L-ment hol ( 09 9-WOGK, WR)§+)-Ein2oBRene (97%;
183164100ML)at y mo | ( O 9-800G) {6igmaA0 ©0 1 c h, NDmecko] .

Rostlinnl matemvivd! pro metodu
Pro pokusy byly pougity hl 2zy k o mpadmiken n 2 od
Vesa Velhartice a.s.

In vitro metoda

Anti fungs8l n? akt i vai tsat atneosvtemvaa nplocnho csi |tiecc himyi Ik
rTstu mycelia (diskov8 difuzn2 metoda).
Testovan® esenci 8l n? ol eje byly SedhRDny 96%
s n8slednTm pSid&n2m p8&r dkoakpoenka | TRwneuUe giun &2pdt T[I Oe,
m®di u. Pot® byl ur it objem rozpugthDn®
(Potato Dextrose iAgaAC PDA) zdsk&pkbeommed n® k
Po prom2chg8n? byly roztoky PDA okamgent D nal
(20 ml/ PM). Po ztuhnut?2 §givn® pTdy byl pomo
kultury si nokul em houby (o prTmBRru 6 mm) a um?2st
n§s|ean ut DsnPDny parafil mem. Pr o rk2a.g dPoeut rkiom
y inkubov&ny psSi 25 N 1 A C po dob
I

I

jednotlivlich variant pokusu (v mm) a byly vy
(|nh|bice rTstu mycelia) bylcadeAlpymoaectgdetad8 na por
(2006): MGI (%) =[(DC-DO) / DC] T 100

DC: Radi 81 n2 r TstipmwyJcneDri ak kloonntireo | hyo bnym)ne o g e 1
DO: Radi 8§l n2 rifpsTImMyckbl an{ emhouby oget Sen®
Statistick® vyhodnocen®mopékuasnual bylyo rpzev gd
aTukeyHSD testu (U = 0, 05; program STATI STI CA
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In vivo metoda

Anti fungs8l n?2 aktivita nej % innhDjg2ch testov,
byl a anetbddwnnvivo, Esenci 81 n2 iordreg ma lcdaerhvyadcer ol y |ay
Y%l innost a stabilitu nav8z8ny na polymer dlIl
testovsgn bez nav_g§zgn? pol ymer u. EO byly t
se o prkveativn?d oget SePhdna fodeataobkyd lou mp Sh opur bay ¢
segkr8bnut@invmlrtce lm@&diza z Petri ho misky pomo

se steriln2 destilovanou vodou. Pol et konidi
komTr ky. N8sl ednhD byla avepekdeacensediloia kal
Pro experiment byl a*jpawn@ittek Komd ant2r mae mMdl. 10
Vipolet pro stanovlemSuspgneencentrace | 8stic v

X = (%n' T 10

X = koncentsuspenze bunDk v

a = stanovenl polet bunnk N

n = pobeEndpapgol et spol2tanlch |tvercT)

Zdrav® hl?2zy odtr ¢dk8 ' Redz uAmra'hdditr eda k® sp
Vesa Velhartice,a.s.i t | i v8 na bDvelikesk334 5 hmmbhbwmi y omyty po
odstranDndeal pfvapv¥ehyghvzhbWtkdzpdH
5 min, opl&8chnuty ve st eorsiclhnn?utde sptS
duchu pSi pokojov® teploth. HI2zy b

noc na Vv
korkovrtu (03 nmmm dglioruohkiT),. 1PSi praven® r §ny byl
EO (20 Ol), po 30 minut § ®homd foveak{ull o vBInys u oEd |
houby) a po dalg2ch 30 min znovu oget Seny E
vari antia omldkao vi§h 2 . k boubom@alKg z&ra &l ALy za) .
vyrovngny do steriln2ch wuzav2ratelnlich plas
destilovanou vodou (150 ml-A@. uké & ddnen 2d oh Isk
po |tySech tlTdnech. Pomoc?2 noge byla hl?2za
fotoapar 8t e s (@Minpusipkys, Japar byla hodnocena plocha hniloby (%)
pomoc?2 softwaru | ma g e J httgk://irhaBieg.net/gotheare/ynhgpjn d , U
Statistick® vyhodnocen? experimentT bylo pr.
aTukeyHSD testu (U = 0,01; program STATI STI CA
Visledky

Testov8§n2 anti fung$8I| n2Phomé& foveatanetogouirevereunkc§ z28d In@ c h
i nhi bi ci rTstu patogena u vgech testovanich
thymol a cinnamal dehyde. Ca racid@ ppomlinhikicy?% z ov a l
a t hy mol dokonce 7 8 %. PSi koncentraci 200
Cinnamal dehyde byl 100 % %% innT ag@gpingn&i kon
vykazoval pSi 1 6 0 O-limpnera 55 9% ihhibigii Bcarvore6a8-méathah L
vykazovaly nigg?2 inhibici rTstu patogena neg
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