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Pvodn? sl ovo

Mul ti oborovost a tradice, tradice a multiobc
ng§zoru spojeny se soubor e npr alct2e n §&kStTemr ® asseo pt
VBrnh se ji ¢ ipsot 2p8a kw nnael zai w§r odn2 mkonadlke mnjce ,
mul ti oborovost . LtyS| sekce zamRSen® na ¢l
pNstovmeenposal ewdn2 SadhN technologie viroby pot
desetilet2. Vgdy | sou tunzaspnisrklanyi pBSadlmpdwvikly2 Kk
posluchal Tm a nyn2 i V§&m, !tdeam§~$]hm,ob\,lgadsyier¢da
vdnRn|l nT vydavatelstv2 ProfiPress, ¢ge jig dlou
| asopi s uroztbjero mfarmaky a t echnol ogi 2 j sme se i Vo
od vkl 8danlTch CD ag po dnegn?2 |ten?2 pS2sphDvk
dedi kovg&n k 30. Trol2 od privat irpdroubskdT zkum

Konferenceam? vyd8van®ishgrpsby, vgdy vgechny pr.
vhdeck®ho viboru, za cog jim patS2 weld&dbm@zk
j sme s uvihDdomoval. nutnost spodmuprglczkumnlta
visledkT do praxe. Dnes se o transferu hodnt
vizkumn®ho ekosyst®mu. ProstSednictv2m | asop
| ®ta velmi poletng§ Sada i ndlrjimmem @mSedwshdeldkn
YaspPNDgN® praktick® realizaci. R8d bych podDk
Pestr8 paleta t®mat svDd| 2?2 jednak
bor ech, nsat vkt ear Tpcoht rjaev i zneSn8Bdt¥I2 post av
ry tradiln?2, ale tak® zcela novs§. V
Nn2 vI1bRNru pJogeacdnhotviatnell nsik ®&hloa sntant oesrti ngi
r@kba Sesnka& i ka je tak® vel mi girok§g,
, canly rostlin, ale tak®@bpagits wvamdobd)
zZvyguj ho se ponha Tgkadtcvichazisnene? TvE]i
naochranu rostlin. Technol ogie pRNstovs8§n?2 jso
SMART zemRdNRIlI stv2, vyugit?2 d8l kov®ho prTzkun
zaj2m8 kvalitatpochnavViogj2choya¢eéch hdpprd8ncdv §
potravin nov®ho typu. Z8vDrem mi dovolte po
kterT mi j sou Ministerstvo zemBDdDI st vz, Agr 8
vdDd a hlavn2 medi 8l n2 partner paBtadafg? mtv?
VE&gen2 | ten§Si pSeji V&m inspirativn2 |ten?
visledky zauj mou a hlpawak®, cke®mb ydovwtwpl at nNn

Jan NedDRIl n2|
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1.Gl echtnNDn2 rostlin

Pragn?2 kov ®j lkaud 1t tuirtye lvek ®m procesu mr |
(Daucus carota L. subsp. sativus)

Anther cultures in the breeding proces of carrot

(Daucus carotd.. subspsativug

Bart oghovil #nRosoaH!, V2t 8mv§gs P.
KosoVwsg Kr §§HotalPIZ. T.

WTzkumnl %stav rostlinn® viroby,
’MORAVOSEED CZ, a.s., glechtitelsk§8 st :

Abstrakt
Byl a
cel i

Za met oda pr aDpucaskcarotdl.)c ha k¥%d g gn M rme kern
stv iny glechtitelbk®thiosknateed&hear &6¢ -
aplikac ov®ho pLedpVNibheon2 nmo odelbu akh &d kv N(t
uveden®ho ge typu dosageno regenerace embry? u
genotypT bylo dosageno pSewn§grelx powme 2 kdma tNiac k@
typu p8%ewma@gwciec u vige uveden®ho materi §lu je dT
typu regeneracejsi ¢ publ i kovanT mi zdroji), ge glo o re
jednoznalnhD potvrzeno agdg molekul 8rn2manahbi&mami
ploidievhavazuj 2c2ch experimentech.
Kl 2] ov §nvikdroevgee:ner ace, embrya, regenerace celistv]

n
S

a
t |
ad
no

Abstract

The method of anther cultures was introduced for cabat¢us carotd..) and successfully regenerated
whole plants of breeding material C6/23. The best variant from the point of view of embryo regeneration
was the application of cold pexposure for 4 days (& C , light) to the collect
16.5% of responsive anthers were achieved for the aflevgioned genotype. For the other three
genotypes, mostly only somatic regeneration from anther filaments was achieved. Based on a
comparison of the pdominant type of regeneration in the abovwentioned materiait is reasonable to
assume (based on a comparison of the type of regeneration with already published sources) that it will
be an androgenetic regeneration. This will be unequivocally confirmed only by molecular analyzes of
homozygosity and flow cytometramalyzes of ploidy in followp experiments.

Keywords: in vitro regeneration, embryos, whole plant regeneration, cold exposure
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e v o b ®auou§ camtestbgpsativus d 8l e i jen mrkev) pat S
radilnhD pNDstovan® koSenov® zeleniny. Osev

ha (905 ha v r. 2022). Mrkev tak® pats§s
egrovan® produkMdrekeel eynliayv (1 ®®ce 2021 z h
t2 nejviznamniDj g2 zeleninou hned po cibul
t Seby e jedn§ oowmazmel ereijrdd; ejgejtNj @Bl ikmSe
1 dos8hla tuzemsks§ konzumace 8,2 kg/ osobu
ul i (12,3) a melouny (8,9 kg (Buchtovsg§ a
o zelenina m8§8 specifickou t hnol ogi i gl
odu cizospragnost.i j sou trad nz odr Tdy
o]

S
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pomoc?2 samospragovsgn? vedou Kk tzv. i nbr edn?2
sn2gen2m vitality a vinosu. Nap$S. Stein a No
dogl o po prvn2 generaci samospragen8nayimosec
koSene o 50,5 % a vinosu semen ag o 72,8 %.
vyrovnanost 2, vitalitou a vinosem je kS$S2gen
stabilizovanTch I nbredn?2ch popul act?® rmadryy |
kompenzovs8n vlIiiv inbredn? deprese, i ndukovan
(t] | §stelnhN ust8&8lenlch populac2). V soul as
pastin8ku, kde pSetrv§gv§ dgolneicnhatnxnm2 np ozppuTl saol bne?r
hybridn2, zalogen® na cytoplazmatick® steril
Konvenl| nz2 metody z2sk§8v§gn?2 ust 8l enlTch popul
samospragovsgn2 vybranlTch rostlin, cog je | as
generaln2ch cykI T, nutnosti izolbrcedndostdépne
K rychlejg2mu ustg8len2 glechtitelsklcin mater
vitropostupy, zalogen® na indukci hapl oi dT a n
gynogenez?2. Technol ogi e dlhapI0|dT m§ v S O
programech Sady hospod&§Ssky viznamnTch plodi
homozygot n? genotypy, | ehog | asto nen? mo g n
pot Sebnl k z2sk§8n? homozygothChatoQtIkirratgé
srovng§n2 s opakovanim procesem samoopylen2 (
rostlin je pSesnng2 a Yl innhDjg?2, a to zejm
plodin; (4) pr vy gl echt Rn2r eldatTidwn Ip ormalc& \DIHc
DH rostlin, protoge frekvence pogadovanich g
rostinvkgener aci ; (5) z2skan® DH genotypy |jsou
se tak st §t novou ®h|an|uovsaa1moosdprr'[adgonulchzepjlnmdl
rodi ]l ovskT mi i niem k produkci hybridn?2ch
informace Vi z pSehIedovI | 1 8nek Kiel kowska
mani festuje i pSi st keohnasled @ikilinnitro kullivade cai bdITh, e m
regenerace eliminuje negivotn® genotypy a un
2002).

Prvn? “us pNDgN® experimenty se z2skngenz2rmal fh @l
pylovichragym2kwovlich Kkultur 8chdaeaerwra&kdes §lylcyh p

mi nul ®ho stolet?2 Japekskao] miNDmMmé mg s lvead nRwshk ud v
dek §dswcl zk®mhov obl asti aRokbkupy) kdeejsm®npao s L
vpragn2kovich kulturg8ch evB&enodi plapi di dn? h
jakzembryogenn2ho kahdsagenatki ¢ kpSh neeai2003y 2 ( n a
G- r eat d 2009 Kiszczaket al.2011, 2015,2021).

C2lem pr8ce bylo uv®st visledky prvn2ho rok
v oblasti indukce androgenezevitroa n8sl edn® r egenerace rostl i

Materi 81 a metody

Zjarovizovan® donorov® rostliny (ltySi gl ech
mrkve obecn® set® byly napRstov8ny a pr Tbng
firmou MORAVOSEED C2Z, a. s. na praccrvng/tlltZSn/i
nebo na pol 8tku kveten?2 prvn2ch kvDtT ve vnhD
stopkou o d®dIxemmcadeOWO0O8na a po doest duwmans
chl admiollyeetw !l enomalchms@h ac§ s hv sme dvoogdlyo tkaek ,s nag
poupat. KvDtenstv?2 nb8yd ocabvdhohsodim® hivad® Wy k @ Mo
(@5 AC, fotoperioda 12 hod?%s)sviDipelim&| inAt emz i
poupat pro odbRry byla stanovovs&§na pSed kagd

10
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41, objektiv 40x) t ak, aby pSevaguj 2c? zas!
pragn2c?ch bylo ve stSleemlsnrm’.)acquntmjzaid\éjrm@miunsﬂ]&'
vypl Ruje minim8IlnhD 50 % objemu mikobhesw®rzrn na

vcytoplazmhD (obr. 3). PSed zav®gemsivdPradeti
jednotliv® okol 2] ky i se stopkou (15 ks na
l amin8rn2ho boxu. N§sl edoval a d@&vo7ulfoszwe &n Ipno
roztokem etanolu po dobu 2 minut, pot® 10% |

chlornanu sodn®ho po dobwz dwSer @ ud 0 rilu meé &diNme
t Sepal ce, 12a0Mi nRRPrvM)2.m Vboxu n 8s I8emdi®ig ainut) ve3 cvy k|

steriln2, vychlazen® destilovan® vold8di rOke | 2
s destilovanou vodou,zn Nj gku pr TbNgnN chlazenou | edovol
odeb2r8na a pragn?2ky i znooluo vp8innyz eptroeup aproad nst g re

lupou (M3B Wild). Vkagd®m ze dvou opakov§gn? byl o u |
chl adov®ho pSedesoben2 (viz n2g®) ned &§snggs
nitky (obr. 4 uprosksSemg ,pkwrdhwoagadem pme
m®di a (| MMetal.RO28)zv6 @ min Pet ri ho mi sk8ch. Pol 8te
ve tmh (teplota 27 N 1AC) ag do f8&ze plnh
regenermzj§tc@cma@/n/IScehnzv@Irk]’ (obr. 8). Jednot| i

skotyl edon8r n2 mi embryi byly poté6@BmmpPetsh® gov 8n
mi sk§8§ch (REeMal.( K028%fryas kultivovsny pSi teplo
300 ethel /lam16h fotoperiodn. Embk oy$2 n k eerg,e ncelr auy
mini mg§lnn 30 mm, byla pas8gov8na n&mlpovrch
Erl enmayerovich baRkS&ch.

Byla sledov8na a vyhodnocena pragmht ki hebkvd
pletvvz §vi sl osti na genotypu @ahlnad d®® clecoma$eoV®

nebo 42 dnT)

Visledky

NDkter® pragotByeraPahyf@d2 kultivace nablva
kj ejich prasknut2 a otevSen2 pod® ¢gvT pragn
a postupnhN nekrotizovaly (obrit50POWM)2 zagl ab a
vidit eI i 2. dmeenXiltivate8m2 st e c h, pkrdaes kdnougtl2o pkr agnT c h
517 ) . mbrya svou baz8pmadgh3Ilkem, zdasht g4 ajl @] splo
mi mo pragn k (obr . k8ul.t uProy 3u0g. ndenbuy load pzoazl oorgoevn§
tohoto typu regeneraceJsdenewmbjiymeldoND poddkeio§:
pragn2ku. VIvoj embry? byl znalnjDemeerlowma)nngjir
embrya od kotybéddogE§nAa2¢maps. gobr. Byorldl®p 1t

kalusu nebo embry?2 ze smhateéchk] chdterl gdeony2v on ift
pragnk2vku uz (obr . 15) . Byly zjigtRny virazn®
zpTsaglkwmwereace (viz tabulka 1). Byl o mogno roz
embrmw2stvech ot evSei®, B)pregangrack lkausu(vdo 86t ectb ot ev S
pragn@&upadsnou r e dgkean eursauc 2( oebmb.r Y92, zZimdpoyrch€C) r eg
viditelnhD neoten?Se¢erm®ho gpuadprm2akgm®ho vE|l ku (o
kal usu znipokryugpprd@ méd kmows regenerac?2 somati ck
D8l e byly pozorovs8ny i typy regepheo did3®.( klomb i
Naopak ebyl a pozorov8na regener ancee ok alguesnu® hno
epitelu nitek nebo pragn?KkT.

Nej produiktliedn Bjkgag2 rz2generace typu A byl mat e
vpr TmlRDru 16,5 % pragn2kT u optim8Iln2 wvariant
embryavn2 st D otevSeno? pragnlich v§&§l kT. U ostati

11
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vijimelnl, u genotypu C8/ 23 nebyl poZmNhNowus§n
mnohem m®&nN | astl a byl zaznamen8&n u vgech
soultu u tS2 pragn2kTgégenyppypalCi6/ 228 )n eahiyt! gas &
zaznamen8na éepodéamBhhtaiseh BunhDk pragn2ku neb
pletiva nitky. Regenerace kalusu ze kadusumat i ck
se vyskytovala u vgech geno23yZhlgdiskamerfolbgeest Nj g *
bylaembryaz TznTch typT regenerace srovnateln§ (v
obr 8z¢2x hsel 6s ®rii28). obr §zkT 21

Tabul ka 1: Typy a frekvence regenerace u jednot

vpragn2kovich kulturg8ch mrkve set®

Chl adov®

pS’edesobMat eri §l
[dny] A B C D
C4/23 - - - ++++
0 C6/23 +++ + - +
C8/23 - + - +
C20/23 - - - +
C4/23 + + - ++++
C6/23 ++++ + + +
4 C8/23 - - - +
C20/23 + + - +
C4/23 - - - ++
C6/23 ++ ++ + ++
14 C8/23 -
C20/23 - - - -
C4/23 - - - ++
C6/23 + ++ - ++
21 C8/23 - - - -
C20/23 - - - -
C4/23 - - - +
C6/23 + + - ++
42 C8/23 - - -
C20/23

PrTmReg®&ner al nbezegehempen+als I ks, H5Xks, +++61 0, ++++ 11 a v2ce pr
nitek v Petriho misce regenerovalo kalus a/nebo embrya; Typy regeneréace:eAg ener ace embry? v
otevSen? ipreagmek hRceBhkadtusuSenm2gtagn? ku, skaILpSLSCpadnou
iregenerace embry2 na povrchu viditelnhD rieegen@acsSen®ho
kalusu z nitky pragn2ku s pS2padnou regenerac? somat.

Co se tlle vliivu chladu na frekvenci regene
varianta 4 dny <chl adu Islee diikSBkeal wg g atk ot ynpT Yseq
genotypT; od 14. dne chladu frekle.nc2aijr2emaewn
pr TbDh byl u genotypu C6/ 23, kde frekvence r
dne kl esal a, ale frekvence tvorby kalusT ze
stagnovala agjdel gam ahtpdesvim pSedpTsoben2nm
Po pSepas§8§govgn?2 kotyledon8rn2ch embry?, t v

regeneralnz m®dium a pSenesean na svDtlo, t
(obr . 25) a zalal a tvoS|tnDH<ct$err1d1:ehdhp581?cmdd®§nze(\
kr egener aci prvn2ch pravich |listT (obr. 19,
kotyledon8rn2, torp®dovitsg, srdlit§g, globul§
obt2gnhNj g2 byla n8sledn8 nriefgiehevarm® mro 4 talsit My
celistviembrypystdonfgze nhRkolika pravich |ist
byla dosagena u materi 8I'T C4/ 23 a C6/23 po -

12
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obou materi 8I T
ve zpTsobu a

l'y z2sk8ny rostliny regener
r I
regenerace, pok t

y
chl osti ernebgreyn?e,r az s kcaen Tinsit v i
d yto dos8hly obdobn® morfo

Diskuze

Zhl edi ska regenerace embry?2 byly zji %
nap Setali( 210i1 3) , kde ze 45 genotypT by lnih. a
Kiszczaketal.( 2018) uv 2 epg2ch visledkT b
rostin vk ont r ol ovanl p k8§ch, kdy byl o do
Vhagich experi me ec e dos8hli obdobn®
jeho udr govsgn2 wve k1 en?2 k okv8lcchh. (Pnoe ksor notvrno§lnc v
z hlediska typT r egenerememertechoHerah A98)dze do
dpokl 8dat, ¢ge typ regenerace A,
nerace, u kter®ho vI §enkraspo? nNn 2
Pbraguthevhohykwvl i ufBekve@®bdobasgpob
5n &g ivesh  elx6p, é5r i%nevnt ec h) .

ge |
odm2n
h s m

—

d
h

t
S

~x =
XCB‘O

ovhDSeno, ¢ge pomoc?2 optimalizaln2ch z§8ssz¢
® typy regeneracagu2kdgzhtbhkgénhatgph wrk
stv® rostliny. | ekndby ¢ 2 by Ir ¢ gS2himekn8imtgnr2ocsht
iv pragn?2kTt@etypfBegeraxp®ce mARntTvnel ze |
e 0 regeneraci pogadovanjoauk ® tfjr.e kavnednr coig.e
z
i

D — N —<L

—<— =~ -3 0

eno ag mol ekul §r n2imia afnlad wazyatmdi meh a maozy
ie (potvrzen2 100% homozygotnost. resp.

T OTCTQQT O =~ WN
— o DO 0 —A W

Of—f'

PodRNkov 8n?2
Prezentovan® visledky byly z2sk8&8ny za finan]| n?
republiky, MZE NAZV QL24010202
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Obr §Z7dbnbrov® rostbkhgnmkkveaset @c oo kgotli2 |Skvyi jpaSes
povrchovou sterili zac? Mikraospgoty @p a &8d n IIC4j/ €dBn oa) aGée/r 3R;n
dvoujadern®m st &di u, kdy vakuol dalvppbRap® phag
opti mStg8dha (uprostSed), pragn2k se zrallmi pyl

pylu (dole);5ipr agn2ky na | MM m®di u po 15 dnech kultiva
;67 Pletivosgl obul 8rnzmi embraygik!| ®buo u(pagdmz2 Gt wlbtuil VBa cne)
embrya na okraj2ch pr aski@hoob yplr&rgm?22 kaug (|2a0s ndfh 2k oktuy
30. den kultivace; Obr 8zky 2 a 3: r pQbnNg zye kn e§ me
Gl obul 8rnz ag | asnhD kotyledon8rn2 embrya na okra
gi pkou o0z npaolle8nt eklanl2u $fT8yzpi rreTgsetnue)r;acle0 A a B u mat er |
embry?2 wnkabBoscdn ?pKisKtoimili pproav aemhert yper ey materi §1
nejasnl zdrof) t(vorwryi tkad ush (pil teky ;v pra@gm?2k uo ad ale
T Kotyl edon8rn?2 enkbalyws u rreggjeansemr@h & cpTwodu (mater.
gi pkou®l od®Bl &rrkotyl edon8r n2k aelnubsruy an e jraesgne@heor ug P vco

c20/ 23, pragn2k idSzmrddlidrg nigimglikeocd) ;\g viT4 pragnlch v 8§
oznalen gipkami iReng¢ met &¢ e Cl6d 239 pletidniknys,s | peodr null) eenni be
pSi odbNDru pragn?2kRr g grkaét teyrls e8d o nCRron 22m3i) ;e mbér yi 10
na regeneraln2 m®dium (materi §lI C6/ 23, pragnzk o

14
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Obr 8§zkkotly7l edon8rn2 embryo materi 8l u C6/ 2B na po
Kotyl edon8rn2 embryReganerade uprChn&mlpr yladam®Bther il §
C6/ 23 tSi mNs2ceifmbewhomatBap kM lumicdgd h2e0yv yavisnut |
koSenovim syst®mem pSed pas§gov§ni2Nhasniav nP e rtsvtovr &
somatickl &l esbr ynhazinduk]| n2 m inikgodtiyul eud ormaStrenr2i §el mib
kal usu, rrigtehyrkpuj & gdr azzin2 k oznalen gipkou, mater:i
23i Kotyl edon8rn?2 9pomgtietc 8 ¢ wmbobrypyaodus sekund8rn2ch e
Kotyledon8rn2 somatick® embryo se sekun@fr n?2 mi

Obr 8zéekot2yvl edon8§rn2 somatick8 embrya materi 8l u (
zal ogen? pragniz2&oma®t ikcukl§t ue mb r y2a® rmeavt Temii HloibsSteysd / 2 3
vyvinutim koSenovim syst®mem pBed ma@dEedy SRF¥® n
rostliny materi &€mbrgeé/ 23 egpeEwa@hdiRuce?(chypz A), po

zalogen?2 kultury (€Celgesev@l médsm®dnymnat @8i 8l u C4
embry?2 na r egenlkesr2aclen 2pmo nz®dioug,end? nkul t ury
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Porovn8n2 mrazuvzdornosti generativn?

dSevpmTlwhDhu jejich jarn2ho vilwv

Comparison of frost resistance of generative organs of fruit trees during their spring
development
Bil avi 2BoMriév 8 8ne l, Rakuk M.J .
VT zkumnl %stav rostlinn® viroby,
2Institute for Problems of Cryobiology and Cryomedicine NAS of Ukraine

Abstrakt
S ohledem na mhDn?2c? se klimatick® podm2nky j sol
vystaveny rijzairkn® mp o gnkroazze?nk?y , zejm®na bNDhem ranlc

prob2hg§ ¢glechtnNn2 novich odrTd ovocnich dSevin,
mrazu. Pro | epg?2 pochopen?2 pr TbRDhu powdyonice n2 gen

byl y pouglty met ody diferen|n? skenovac? kalorir
vystaven tDchto org8nT mrazovIim teplot8&8m.

Kl 2] oveqileowd:i vn2 pupeny, slivoR, mrazov® pogko:
Abstract

Due to changing climate conditions, the generative organs of fruit trees are increasingly at risk of damage
from spring frosts, particularly during the early stages of budburst. In the Czech Republic, new fruit tree
varieties are being bred, and it is egs# to determine the frost resistance of these organs. To better
understand the process of damage to generative buds and to characterize the water status within them,
differential scanning calorimetry methods were employed, enabling the monitoringroatlesents as

these organs were exposed to freezing temperatures.

Key words: generative buds, plum tree, frost damage, calorimetry

bvod
KIl'i matick® zmDny st8le v2ce ovlivRuj 2 pNst
povDtrnostn? podm2nky, rostouc? teploty a r
kondici, produktivitu a pSegi t-Mat D828k clt r om
Jednou z nejviznamnBDjg2ch vizev, kter® kI
zen2z mrazem, zej m®na Vv o0 astectlols tepl
KI'i matick® zmRny v pos§ a3o0B pJeseat u
p fenologie kveten2 z |Iy riziko
ul escu, 2008, ug 013) . Pozdn?
ran®ho nasazen2 p Bt dal ga ctr
2 mrazy vliznamnou ovlivRuj 2c?
e vV a ; Nesheva a Bozh
8 , kdyg tepl ® bSeznovdibnu @pgspargey, 20833.s | e d u
o se vizkum v posl edn? dobnN zamNRSuje n
hl azovgn2 jako opatSen? proti pogkozen?
vence mrazovl ch ud§8I| osnt22c hp osutkraaztuejgei 2 nap S
ovocnich stromT (lurea a kol., 2020).
Hodnocen? odol nosti prot.i mrazu | e kl 2] ov®
agenotypT, stejnhD jako pro z2skg8n?2 informac?
mnDn?2 c? s e kli matick® podm2nky. Hodnaot en? 0
avli zkumn2kTm | ®pe pochopit, jak teplotn2 ex
akvetenz, kter® pS2mo ovlivRuj?2 ¢givotaschopn

0
) -

u
m

el e a Bol gova,
2

~ 0" O0QVD®OWOO
N —

T UQoQ—~"T3 3 NDT
DO O ONTTITOW’mMNG
~XO *+ToS> OSSO0 WL TR X
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odrTd umogRuje pRstitelTITm |init informovangt
pravdhNpodobnost dostatelnlTch sklizn2 v obl ac
Vivoj efektivn2ch adaptaln2ch sthatdkglidstse s
nezbytnl m. Tyto strategie zahrnuj? glechtDn:
zl epgen2 managementu sadT a optimalizaci efe
odol nosti prot.i mrazu | erdmn?2majzi gnteldnker igriddul
|l denti fi kace genotypT s vyni kaj 2c? odol nos:
gi votaschopnost sadT v obl astech st 8l e VZ2c
pokraluj2c2ho vizkumu a viymowadg?v,atatsy dsoep ardyh
zmNDn a wudrget produktivitu (Bacelar a kol .,
Gvestky, stejnh jako mnoho dal g2ch ovocnlch
teplotn2ch vIikyvT, kter® mohou pogkodi't ] ej
Pochopen2 toho, jak pupeny gvestnkRy prea@wjs? ur
jejich tolerance VvTli tRNmto teplotn2m vIikyyv
zkoumat, je studium teplotn2ch f8&8zovich pSec
vody hraj?2 kl2]ovou roliu pSi stanoven2 odol n
Diferenci 81 n2 skenovac? kalorimetrie (DSC) |
pSechodT pomoc? detekce exotermicklch a en
aohSevu (Tanner a kol., 2021). Chajsoadnseyr i st i
teploty krystalizace a t8n2 a entalpie f8zov
vody wuvnit$S generativn2ch pupenT. Zej m®na t
krystalizovan® vody, sl oug?puj avkd i i muriakz8t o(rByi
2019) . Ni gg2 teploty krystalizace a vygg2 s
vTlIi jarn2m mrazTm, protoge pupeny, kter® se
ganci pSeg2t r@dldyl ® zmhNDny okol n2 t

C2lem pr8§ce byla anallza termlcchh dnNj T v Kk
slivonhD v rTznlTch fenof8&z2ch ragen2 pupenT
pro stanoven? jejich pogkozen? pod tepl ot ami
Materi 8l a metody

Rostlinnl mat er i ft Tbowhlu ¢ daern22rhaonT o bvd o b 2 ze

agl echtitel sk®ho ¥%stavu ovocn~§ésk®ho Hol ovo
generativn2 pupeny z jednoletlch dormantnzct

(Prunus domestica . ) . Pr o charakterizaci mrazov®ho po
generativn2ho pupen zelen® gpil ky. Pro kalo
cel kov®ho mnogstv?2 krystalick® vody byly pt

prawndhadi verenlnzm skenovac?m kalorimetru Dis

umogRoval mNSen?2 t Sech vzorkT pupenT soul as
hlin2kov® p8nvilky a vliogeny do DSC cely (
vpr hunD chl azen?2 | i tohwawvuk oviadc 2 Aot reiknr ennd e/ § @ 2

prTtokem?@3smkem)na analyzov8§ny pomoc2 soft w.
vody (WC) ve vzorc2ch byl jsatkaon opvreonc egnrtanv?i npeotdr
hmotnosti vzorku (n=5)Ak t i vi ta vody (aw) byla mRSena po
HC2AW, Rotronic, Gvicarsko). Pro mhR8eftn%¥mdn:
pupenem (n=8) umZStDnyudo§tn@ﬁi2'|'c5$)mirmlqﬂ)iputae4n5|omte|’.«
21522, 5AC. Po dosagen2 rovnov8gn®ho stavu by
(n=8) . Statistick® hodnocen? byl o provsgdBiDno
(StatSoft).
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Visledky a diskuse

Uk8zka termogramT kvDtn?2 elloooobuvpe n[o D& Ui vohn A z
aohSevu | e mra'[boDUwru. cihh.l a¥en2 (modr§ kSivka) |
odpov2daj2c?2 tvopb®tkvgcshal BOBk®&mvod8ewu (| er
voda pSech§8zela doen&kabhlin@debesB8mpros] ako
p2Kk. Pl ocha p2ku odpov2zdala mnogst v?2 K r

e n (

yst
onmat yppdkdg

ost

[

mNSenTch f8§zovich pSechodT jsou

teplota maxima p2ku silnhD z8vis2 na hmotn
parametrem je entalpie f&8zov®ho pSechodu, I
met odou DSC. Podl e ental pie kraypdcenfoivadpace a
vgenerativn2ch pupenech, kter® zkrystalizova
provedena anallza uvedenlch pafFrsmedky uséo g
v tabulce 1.

HL 0900151_13_04_2023_p3

Peak temperature: -23,32 °C
2
| Onsetx: -12,92 °C
&n % crystallized: 60,86 %
S
g 1
£ .
2
3
. Onset x: -6,08 °C
2 % crystallized: 72,05 %
Peak temperature: 14,98 °C
¢ -4 T T T T T T T T T T ' T T T T T T T T
-60 -40 -20 0 20 40
Exo Up Temperature 7 (°C)
Obr . 1. DSC termogram ghher@®tIS5h2sdovyphpemecesn?2
krystalizace a t8n2 a plochy p?2ku krystalizovand
kSivka) . V. horn? | §sti kSivky j e viraznl p2k.
krystalizal n2 mhi§8sdns etSyi vikyv jaolprtr?k t 8n2 bDhem ohsS
byla 106 AC min
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Tabul ka 1. Onsety p2kT krystalizace (modSe)
vody bhDhem chlazen?2 (modSe) a@r goshnSeecvhu t(elsetrov
genotypT a odrTd slivonD. Data jsou uvedena
Onset p Mnogstv2 Kkrys
(AC) (%)
SlivoR krystalizace t §n2 chlaze ohSev
pr Tm SE pr Tm SE pr Tmll SE pr Tm SE
HL 0400011 -118 0,73 57 052 79,7 0,83 854 1,02
HL 0600012 98 082 42 148 IR 088 81,7 198
HL 0624 -109 1,53 57 094 80,1 2,03 829 0,558
HL 0635 0,24 38 1,49 249 | 71,8 | 2,23
HL 0800032 0,30 -44 0,20 1,63 86,5 2,82
HL 0800084 -81 0,12 51 0,65 81,1 1,26 87,8 1,31
HL 0900045 EE6 0,96 56 09 [N 157 854 142
HL 0900090 -7,7 0,78 6,0 043 80,5 1,71 855 1,06
HL 0900097 RN 153 | 66 o072 792 2,08 853 1,15
HL 0900134 -11,2 1,35 56 0,65 79,9 1,00 87,1 1,02
HL 0900151 117 | 1,41 55 0,71 80,2 1,11 90,4 2,31
HL 0900208 | 148 o70 | 68 125 788 1,06 86,4 221
HL 0900227 -111 0,87 6,0 0,68 80,3 1,15 87,1 1,551
HL 9900004 -10,8 0,49 -47 2,06 2,23 850 4,12
HLT 1-10 -10,6 0,81 -15 0,33 1,60 854 0,66
"D. vel k: -80 036 5,7 0,09 2,46 80,3 3,49
" Gabrovs!| -82 035 51 0,69 1,33 810 1,42
'Presenta’ 9,7 0,28 5,7 042 1,02 852 1,24
"Tophit’ -8,7 0,12 -4,9 1,00 1,60 80,6 1,83
'Toptaste' -11,7 | 2,85 6,0 0,66 4,72 82,6 6,06
ObecnhN | ze pSedpokl §dat, ge nigg?2z teploty |
krystalick® vody, naznal uj genydydpudodadlr Tayt ¢
ge teploty krystalizace a t8&8n2, stejnBhD jako
se neshoduj?. Rozd?] mezi tDmito parametry u
genotypu k podchl akepddcWNlyso&kB2 tpomnd®@mM&epupe
pokl esy teploty vzdkuwhtun? cFh§ zpw(d e nset cahjejighSid yk lve
schopnost podchlazen?2 mTge souviset s par ame
parametry bryy yprtakwgeatdBSye z kouman@ sgleendk yy pjys c
uvedeny na obr. 2. Je patrn®, ¢ge ne vgechny
To mTge vodwikseaethasakteristikou pupenT jako
rostlatnenrii 8 nebyl pro vgechny genotypy | o]
bTt v m2rnhD odlignlch fenof§z2ch generativn?
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82,0 f 0,97
80,0 +
4 0,965
78,0 +
S 76,0 | 1 0,96 -,
> IS
574,0- >
1 0,9558
g 720 =
Q G
O 70,0 | 4 0,95
68,0
4 0,945
66,0
64,0 0,94
dO Y8 ddY oo bmoNS Iy 8=g
O O WO 0000 ddNNO > C £ 0
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Obr . 2. Obsah vody (WC) a aktivita vody (aw) gel

slivonnh.

V pS2sphDvku j sou porovnsgny mognosposowyzleqizt :
mrazov®ho pogkozen? generativn2ch org8nT ovo
ragedal §¥m postupu prac? se autoSi r&thN82 n
dal g2ch druhT.

Z8vDr
Hodnoty p
ragen? j S

ogkozen2 generativn?2ch porrTgh8hhlu sjla rvno?
j sou
onsetT p2z2ku
ovan

n2

charakterizovgny fyzi oltephptyc kT mi

krystalizace a t 8 naktivitu&bsahvpdgr ov n 8§
ve sl ed ch orgs8nech. V. pS2sphDvku uv§g§dnnl
gener at.i h org8nT u testovanlch odr Td sl |
Ruzyni ve VsGbod wHporl ovio uss y ,s tsa.nro.voe.n 2v ymur Gaiztu vpzrdoo r
perspektivn2ch genotypT soBvislostisd/ & birBm2 vhodaoh
odol nDjg2ch genotypT.
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NadhDj n® genotypy ol ejn®ho I n

Promising linseed genotypes
Bjel kdv&MrMBzKovEg M.

!Agritec Plant Researchs.,GAGRI TEC, vizkum, ¢l echtRn2 ¢
ZemNRdN|I sk§ 2520/ 16, GumperKk

Abstrakt

C2lem studie bylo stanovit vinosovou hodnotu se
srovng8vac2ch pokusT s referen| n? mi odr Tdami , k t
hodnoty bDKZbZ. Ter ®nn2 expéeda2Rdbgntyy ppsazedEd&m® z
vinosu hlavn2ho produkt u, semen a obsahu tuku a
odlignTim povhRtrnostn2zm podm2nk8&m ve vegetaln2c
jednotlivich Iini9ysaarlkTirgn®bszafh@mgley13)elyipryy sal fa |
vygg2 produkc?2 schopnost konkurovat standardn?zm
KI 2] ov ®I ®Ij elfirmumusitatissimun. . , vinos, mastn® kyseliny,

Abstract

The aim of the study was to determine the yield value of seeds of advanced genotypes of linseed based

on comparative experiments with reference varieties, which are conducted as standards for tests of the
utility value of BDBKZDbZin20Eli2e2h gereaass@ssed in teresdf ydeldofo n d u ¢
the main product, seeds and fat content, as well as fatty acid content. Due to fundamentally different
weather conditions in the growing seasons, the yield characteristics of the individual lines were also
different, but genotypes with a high content of akihalenic acid demonstrated their ability to compete

with standard reference varieties with their higher production.

Keywords: Linseed Linum usitatissimurh., yield, fatty acids, fat

bvod

LeleN Linaceae zahrnuje 2PRnumo dkTt,erzl noibcshagh un eej
200 dr ullinmj e Ro&l e dNI en a olbusiatissimud . i ap PKtr @asa
ekonomi cky m8]| olL. grdndiflorammah.@erehmeu hB/o|l et chr omoz om

Lnumvykazuje ¢girokl rozsah pohybuj2c2 se od :
L.usitatissimuna j eho divoc2 pS2buzn? obsahuj?2 2n= 3
Hi storie ¢glechtnDn?2 l nu nen?2 pl nDL. bidnfjepes n Nn a
pSedchTdce I nu malosemenn®ho, poch8§8zej2c?2ho

uv 8d? j akolL. pnfustdoiumIwdeclek T mny s@ameysokI m obsahe
semenech, poch8zej2c2ho z oblasti StSedomosS?
molekul§rn2mi mar kery naznal il alL angu€tfolionba t yp
(Muravenko et al. 2003Linum usitatissimun. .  j e j ednol et 8 plodi na,
mohou blTt i dvoulet® nebo v2celet®. Vgechny

2000) . K opyl en2 mTge doj 2t prost Sednictv2m
zpTsobem. PSedp@&hl2rB8 §vus es v IteN pdllsda whol et ou t r
l et (Kroes, 1995). Od doby jeho domesti kace
ge v z8padn2 oblasti euroasijsk®ho kontinent
vichodantti obdse pro ol ej a tyto typy tak® mor
m§ dlouhT nerozvNRDtvenl rTstovl habitus, tedy
kratg2 a vysoce rozvRtvenlT. VIiznameacht Daki a
tvorba novich odr Td. Samotn® glechtnDn?2 | nu

glechtnNn2 bylo zalogeno na hromadn® sel ekci

Gel f Jensma vytvoSil | andoapestyp pspolt /¢ anle s
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vibnRDru b2le kvetouc2ch rostlin z modSe kveto
kolech selekce b2l e kvetouc?2ch rostlin vzni
stonky. NapS2klad ve vichodn?2 Euw®@ENRDvzal alvd
dvPDmi odrTdami, a to ADotnuvos pluotiniad a
vl esk® republice se datuje v 20. stol et ? od
pSedevg2m pSadniT |l en na ltig&@&chtpnacovivgtlL sk
pSadn®ho | fi 193KoBk O50sRelkord 1950, Modrari 1 9 5 2 , 1 19599,r a
Belani 1971, Horani 198 2) , na pracovi gti % Domanz2nku
(Doman2nskl jemnT, i0@®3Maa ¢tneshkdiej gP mo svhilz k umn ®r
pSadnich rostlin v Gumperku Temeniicl946(odr Td
Gumperskﬁl!ﬂh@jcBDmperski94)8ej'ﬁ®®5?'ﬂw§1IE pozdnj
glechtitel sk® stanilo88 Borleapy9 au, TEBOBBFIN ( Bghoanat
spol el nost2 AGRITEC s.r.o. | s 00991 htka 1996,) at y o
Venicai 2007, Rind 2009) a d§l e pak pSedevg2m odr Tdy
(2011), Agriol (2016), Agram (2017) a Astea (2020 . Pokrok ve vIvce
zl epgenou kvalitou a jeho prom2tnut?2 na trh
nastal M om, | @gs k ® republice se pFadbrdlu 1¥epd n@o | i ¢
|l n§Ssk®ho p r Ttroyvsal tu ap Steaskt® | ¢ Ipefksht i t | al e naop
na |len olejnl. Zde bylo vyugito mognostl s k|
rozvoje pRhNstov§nl2e stka®h orteofE wtbyoppude lun p Svad n®h o |
pozornost vPygw§8&§n2 pod2lu vlI8g8kna ve stonku,
a stabilithD tNDchto vlIastnost 2. Naopak u ol e]j
oleje a ve spolelnosti Agritec je bmhol enny®
sc2l em pSizpTsoben?2 s e rTznTm prostSed2m a
probiotick® a nutraceutick® vlIiastnost:i

Materi 8 a metody
Zkougenl glechtitel skl materi §I byl z2sk§gn
rodilovsklich odrTd/ genotypT a visledn® mater
or mi tdlg deskripsotu rb dasots plodinMe g k ov g8 a kol 2011) .
2 experimenty dle metodi ky pro pRDsitov8n?
kter® porovn8valy genotypy s dev?2ti 0 «
n2 odrTd Bot Ssednk h@e bkre’midal D Vs R @k a (dE&
Genotypy 1 toadbdldye jlsouTarv@rdre2nyp ok us
h pozemc2ch spolelnost?2 skupiny Agr
Testovan® odr Tdy h,numebtyd dyo uz ansSht oyd nv&
et?2 Byl Vz d®IOON ossetmeh§dk T byl a 12,5

N~ O S~0O
(@)

3

D

>S5
D DO oND®OD®
S o<« O

Tm sec?2 strojem. Pl ocha? Zppoolukce nT c h
a stanovena VI hokmothy a wzdrky sesnervblyly pot e
n na obsah mastnich kyselin a obsa
e intern? met odi ky, zal ogien® na
ano bsahu ol ejefravMdebdioka Y astval meec
rovn poS§danou DPKzZbZ. AnalTza pomDrov
anovena podl e nor my L SN EN | SO 5508: A/
romatografi2if.).
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Tabul ka 1: Zkoudgen® genotypy a odrTdy ol ejn®ho |

Obsah
Barva kyseliny alfa
semen |l i nol e PTvod
AGT167/13 |[§g 1 ut 8|vysokl
AGT517/14 |§1 ut §|lvysokl
AGT 181/14 |lhnNd §|vyso kI
AGT 183/14 lhnNd §|vysokl
AGT 217/12 lhnNd §|lvys okl
AGT 237/12 g1 ut 8§|lvysokl
AGT 245/11 |hnNd§|lvys okl
AGT 298/12 lhnNd §|vysokl
AGT3/15 |hnNd§|vys ok T|Genotypy Agritec Plant Research s.r.o.
AGT 316/02 |g | ut §|/n2 z kI
AGT 369/11 |lhnNd§|vysokl
AGT 434/10 |[§ 1 ut §|lvysokl
AGT5/40 |gl ut 8|lvysokl
AGT 5/7 hnNd§|vysokl
AGT85/14 |gl ut §|st Sedn
AGT88/14 [hnNd§|st Sedn
AGT 891/05 lhnnNd§|n2 zkl
Agram hnnNd§|st SednOdr PAgdritec Plant Research s.r.o0.
Agriol gl ut 8/ln2zkl |OdrTda Agritec Pl ar
Floral hnNd8|lvysokllOdr Tda Laboul et Ser
Jantar gl ut 8/ln2zkl |OdrTda Sempra Prahd
Libra ~O_dr'[da Li magrain Ng¢
hnhNd§8|vys ok I Nizozemsko
Lola N OQr'[da Li magrain Ng¢
hnhNDd§8|n?2 z kI [Nizozemsko
Raciol gl ut §|]st SednOdr Tda Agritec Pl ar
Astella hnNd8§|lvysokllOdr Tda Agritec Pl ar
Aquarius hnNd§|vysokl/lOdr Tda Sasu Fontain
Visledky ) )
Tato studie ukazuje na vysokl mo g n | potenci
graf l1la, byl zjigtRylsokbsmambtsahe mukysrdti nyT a
181/ 14 a ATG 517/14 vygg? neg u se8maypdaaldeazmd
ni g2 nedg u odrTdy Aquarius. StSednBD |linolen
85/14 a 88/14 dos8hly nigg2ho obsahu tuku
st SednRDlinolenov® (SLN) odP TN hBRdAQOAGT Geni é )
316/02 a AGT 891/0sn 2 zk I m obsahem kyseliny alfa | inol
Agriol nevyk8zalyemgmegeh obaslamynd akak vvTl i kol

prTkaznhD vygg?. Vgechny zkougen® genotypy Ve
n2zkollenovs8 odr Tda Lol a. Gr af 1be dnSetdsitva veuhj d
a zde byl zSejml negattenm2ubi skchkaBnhDpg?2 B (
vyk8zaly prTkezn®sebpd3| yakak Thi rokT 2022 a
Profily mastnich kyselin pro studovan® genot
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rokT), jsou uvedeny graficky (grafy 2a, 3a,
4a. Genotypy AGT 217/12, AGT 237/12, AGT 245
vygg?ho obsahu kyseliny ol ejov®aopakprogavio se v
vhnepr Tkazn®m zvligen? keyset Thgzms@maso¥Pen?gra
pal mitov® (graf 4a). OpDhDt, i zde byl zSejml
vtierm2nech zr&8n2 mhRlo viIiivt ow®zvdmam22mbsalhlu.
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Gr af 5: Obsah kyseliny linolov® ( %) u novlich ge
pNstitel sk®ho roku
= 80 gzs
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Graf 6: Obsah kyseliny alfa |Ilinolenov® (%) u nov
pNstitel sk®ho roku
ETRbrsnen  Ltrmetemevs o rCIEde g Tmbr smen
iso §E¢Q;¥a¥ 33; . A & af Eas|uno|enov§ % F(3;P65) 2,2816; p|= 0,0
Graf 7: Vin9susemehcht geaotypT ol ejn®ho | nu a st
roku
O T TN i v v 1| O T EE T -
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——
Rok

Diskuze
Proveden® studie uk8zaly, ge pSizpTsobivost
hraje kl?2]ovou roli pro jejich vinosotvornc
vl astnost.i dan®ho genotypu je z8sadajghopro z
ekonomi ck® hodnoty. Testovan® genotypy proks s
jako jsou viIinos, odol nost VvTIi chor ob8m, un
podm2nk8m prost Sed?, mohou kBbu ¢etrabilnica dE
ofici 8l n2ho odr Tdov®ho regi stru. Toto p C
vysokolinolenovlch genotypT, kter® vykazova
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klimaticki m podm2nkzZarhr anidlal gl egd uejc2h tprt ced uBk c\
Ni cm®&n0nD jejich kontrol n2L R taa njdsaorud nd28 noyd rkTodnyt rjc
pS2slugn® zemhN. Ve svNDtov®m mNDSeTtrkas U ssoaumesnl
odolnost VvTli chorob8m, ale tak® i dal g2 mog
salinithD pTd a mogn8 odol nost vTIi chl adovl

aWi el gusz (R®DI2sIKy karecSen&valis pekeolinl @2 mi nio
Y%l el em stanoven? ekonomick® hodnoty genotyp]
| WNi RZ. Z visledkT nag?2? studie a v souladu s
povDtrnostn2ch a pTeomnacvddDpodmbnekt 3 negabi g
semenvy oce 2021 a 2022 a podobn® z8uBhy Be 8V ®
(2020)vpodm2 nk8ch Sl ovinska.

Z8vDr

VpS2padhN n2zkolinolenovich genotypT nebyl k
kandi d§t do zkougek wugitn® hodnoty bDBKZDBZ a
razantnhij gz. U stSednhDlinolenovich genotypT
genotypy s ysokT m obsahem kyseliny alfa |linoleno
kandi d8ti do zkougek ugitn® hodnoty BDKZbZ.
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Calorimetric study of apricot flower buds

Kal orimetrick8 studie kvDtn2ch
Bobrova O1? Faltus M., Z8&8mey nBk |l &v]| 2k A.
WTzkumnlT %stav rost!l i nnRepubliccroby, v. v,
%Institute for Problems of Cryobiology and Cryomedicine NAS of Ukraine, Kharkiv, Ukraine

Abstract

Apricots are highly susceptible to frost damage in early spring, impacting yields. This study evaluated
the frost resistance of 27 apricgeénotypes and varieties by examining phase transitions in their
generative buds using differential scanning calorimetry (DSC). We measured onset temperatures for
water crystallization and melting, as well as phase transition enthalpy. Water contentearattiraty

were also analyzed to assess their effect on frost tolerance. Results revealed significant variability in
crystallization and melting temperatures, with greater frost resistance linked to lower crystallization
temperatures and a higher capafitysupercooling.

Keywords: Prunus armeniacé.., frost resistance, crystallization, water content, water activity.

Abstrakt

MeruRka je obzvlIgthnD citlivg8 na pogkozen2 mraze
vinosy. V t®to studidi j sme hodnotil:@ odol nost p
fg§zovich pSechodT v jejich gietlemats vedacha upleale
Byly mhRSeny parametry, jako jsou pol 8tel]l n? tepl
pSechodT. RovnhDNg jsme zkoumali obsah vody a akt.i
odolnost vade wirsalzaadkyN ukazuj2 viznamnou variahb
genotypy a odrTdami, pSilemg vygg2 odolnost je s

k podchl azen?2,
Kl 2| ov $rusus aymeniacé., mrazuvzdornost, krystalizace, obsah vody, aktivita vody.

Introduction

Climate change and its growing influence on fruit trees is a critical issue, as shifting weather
patterns, rising temperatures, and unpredictable climatic conditions increasingly threaten the
health, productivity, and survival of these tre€bdwlaet al, 2021;0soricM a r €t al, 2024).

A key factor for many fruit trees is the requirement for winter chill hours, essential for breaking
dormancy and ensuring proper flowering and fruit set (Fraga & Santos, 2021; Salama

2021). In Mediterranean climates, warmer winters result in fewer chill hours, disrupting
dormancy cycles, causing irregular flowering and lower yields (Metldg 2022). Insufficient

chill hours due to milder winters lead to delay or inadequate flowering, poor fruit set, and
reduced yields, posing challengespecially in temperate regions where trees are adapted to
colder winters. Among the most significant consequences of climate change is the heightened
risk of frost damage (Bublykt al, 2022; Dreppeket al, 2021). Warmer winters and early
springs can trigger premature blooming in fruit trees, leaving their delicate flowers and buds
vulnerable to late spring frosts. These frosts, especially during the flowering or early fruit set
stages, can devastate crdps an entire season. Early blooming specg&gh as apricots,
cherries, and peaches, are particularly susceptible to frost damage due to the erratic temperature
fluctuations characteristic of climate change.

Therefore, assessing the frost resistance of fruit trees is crucial for identifying resilient
genotypes and mitigating crop losses caused by spring frosts. Frost resistance assessment is
essential not only because it helps determine the vulnerability filgregit species and
genotypes, but also because it provides valuable insights into the adaptive capacities of trees
under changing climatic conditions. Evaluating frost resistance allows researchers and growers
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to understand how temperature extremes affect the critical stages of budbreak and flowering,
which directly influence tree fitness and crop survival. By identifying fnastly varieties,
growers can make informed decisions about planting and managem&itgs, improving the
likelihood of successful harvests in areas prone to unpredictable frbstsumulative effects

of climate changé frost damage, altered phenology, increased pest and disease pressures, and
water stres® pose serious challengesttee sustainability of fruit production (Medes al,
2022;0soricM a r ét al, 2024). As the frequency of extreme weather events rises, effective
adaptation strategies will be essential. These include the development of-ttil@itet fruit
varieties, improved orchard management practices, and more efficient water use. However,
assessing frost resistance remains one of the most critical measures for safeguarding fruit tree
productivity. Identifying genotypes with superior frost resistance can helpeaihguongterm

viability of orchards in regions increasingly affected by spring frosts. Continued research and
innovation are necessary to help growers mitigate the impact of climate change and maintain
productivity in this rapidly changing environmeBiacelaret al, 2024).

Trees can adjust their frost tolerance during-@aonancy, with earlieflowering species
demonstrating higher tolerance (Amaraetal, 2017). However, this ability declines sharply

as budburst approaches, making budburst timing critical for tree fitness. Freeze stress is a major
limiting factor in tree distribution and productivity, with frost risk occurring when hazard
intersects withvulnerability. Management practices such as pruning, thinning, and irrigation
can influence frost sensitivity and saptibility.

Apricots, like many other fruibearing species, face significant challenges in early spring due

to temperature fluctuations that can damage their generative organs and reduce fruit yield
(Karshiev 2023). Understanding how apricot buds respond to freemoh¢hawing processes

is critical to assessing their tolerance to such temperature fluctuations. One way to investigate
this is to study the phase transitions in the water inside the buds, since the crystallization and
thawing of water play a critical rolen determining frost tolerance. Differential scanning
calorimetry (DSC) is a widely used technique for analyzing these phase transitions by capturing
exothermic and endothermic peaks during cooling and heating cycles, respectively €fanner
al., 2021). Parameters obtained by DSC, such as initial crystallization and melting temperatures,
and the enthalpy of phase transitions, provide valuable information on the dynamics of water
inside the generative buds. In particular, crystallization andmgekimpertures, as well as the
percentage of crystallized water, can be used as indicators of the frost tolerance of a genotype
(Bilavcik et al, 2019). A lower crystallization temperature and a high susceptibility to
supercooling suggest greater resistance to spring frosts, as buds that can avoid freezing at higher
temperatures have a better chance of surviving sudden changes in ambient teenperatu

Materials and methods

Apricot shoots were collected in mMarch in the orchards of Research and Breeding Institute

of Pomology Holovousy (RBIP). The generative buds fromyear dormant shoots of apricot

(Prunus armeniacd.. var. armeniaca of several varieties were used for the measurements.
Phase transitions in apricot buds were studied using the DSC method with a Discovery X3 (TA
Instruments, USA). Simultaneous measurements were carried out in three separate apricot buds
of the same gengpe (Fig. 1). Thermal effects were recorded during cooling and warming at a
rate of 10AC/ min ove®OACtemp8O0ACur&heanmger an
using TA Instruments TRIOS software.

Water activity in singlenode segments of apricot was determined using a Water Activity Meter
HP23AW-A (Rotronic, Switzerland). To measure water activity, singlde segments of
branches with a bud (n=8) were placed in a measuring cell and equilibvatd 35 minutes

at a temperature of 2132 . 5AC. Af t er equilibrium was &es
samples was recorded.
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The water content of the samples was determined gravimetrically by measuring the change in
the mass of fresh and dried raw materials. ib@al segments were dried after measuring the
water activity (the fresh mass was determined before measuring water activity). After
completing the DSC experiments, the pans with the samples were perforated and dried to a
constant
All statistical analyses were conducted using Statistica 14.0.0.15 software (TIBCO Software
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Fig. 1. DSC thermogram of apricot flower buds (genotyp®1®. The cooling and heating
10AC/ min.
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Results and discussion
When cooling the generative organs of apricot, water crystallizes, and an intense exothermic
peak is recorded on the DSC thermograms due to the release of latent heat of crystallization

(Fig. 1). During subsequent warming, an endothermic peak of ice gyeitimch formed during

the cooling stage, is recorded. The main parameters of these phase transitions are the onset
temperatures of crystallization and melting, rather than their peaks, as the peak temperature
strongly depends on the sample mass and soguspeed. Another important parameter is the
enthalpy of the phase transition, which is proportional to the area of the peaks recorded by the
DSC method. The enthalpy of crystallization and melting allows us to estimate the percentage
of water in the genative buds that crystallized during cooling and melted during heating. We
analyzed the above parameters for 27 apricot genotypes, and the results are presented in Table

1.

33



OBSAH Dr o 122024y Nd epcSkesl als @

Table 1. Onset temperatures of water crystallization and ice melting, and percentages of crystallized
water during cooling and warming in apricot generative organs of different genotypes. Data are
presented as mean N SE.

Genotype Onsett emper at Crystallized water, %

Crystallization| Melting Cooling Warming
00-008 8. 3N0o| 6. 0NO 80. 6N| 86. 4N
00-010 -7.9N0| 5.8N0 77.5KN| 83. 1N
00-018 -11.4N¢( 5. 4NO 75. 4N| 81. 0N
01-033 8.8N0| 5.5N0 78.5KN| 84. 3N
01-091 7. 4N0| 5. 0N0 81. 1K| 88. 2N
01-093 8. 4N0| 5.5N0 74.8KN| 80. 2N
02-024 -10.1N¢ 2. 9N1 75. 0N| 85. 6N
08-002 9.9N0| 2.5N0 75. 9N| 83. 5N
08-009 9.2N0| 5. 3N0 82.8KN| 89. 2N
08018 -10. 4N] 5. 9NO 80. 2N| 86. 4N
08-15 8.2N1| 3. 7N1 81.2KN| 87. 1N
09-010 8. 0NO| 2. 9N0 78.6KN| 84. 1N
96-288 -12.0N] 4. 8N1 77.3N| 84. 2N
96-454 8. 0NO| 5.8N0 81.0NK| 87. 2N
96-599 9.5N1| 3.8N0 68. 6N| 78. 6N
97-033 9.8N0| 4. 7N1 81.5KN| 88. 9N
97-052 8. 8N0| 5. 4N0 83.8KN| 87. 9N
PL 3/242 9.4N0| 5.5N0 84.1KN| 89. 2N
VOJ5/147| -8. 9NO| 5. 9N0o 75. 1N| 82. 6N
VOJ5/150| 9. 4N1| 3.5KN1 78.5N| 85. 7N
‘Bergeroh | -7. 7NO| 4. ONO 80. 6K| 84. 2N
'Betinka 8. 0NO| 4. 9N0 80.6KN| 85. 5N
'Candela 8. 1No| 6.5N0 80.8KN| 82. 1N
'Harcot 8. 3N0o| 4.3N0 77.5K| 80. 0N
‘Harogem | -7. 7NO| 5. 2N0 78. 9KN| 80. 6N
'Leskora 8. 4N0o| 6. 1N0 76.9KN| 77. 4N
'Sophinka | -8. 6 No| 5. 7N0O 79. 5N| 83. 5N

It is assumed that lower crystallization and meltemgperatures, as well as a lower percentage

of crystallized water, indicate higher frost resistance in a particular gen@gkeafizeet al.
2008,Larcher 2005)It is evident that the crystallization and melting temperatures, as well as
the percentage of crystallized water during cooling and heating, do not coincide. The difference
between these parameters indicates how much the buds of a particular genopypeete
supercooling. A high tendency for supercooling helps the buds survive sharp dmps in
temperature.

Analysis of the DSC thermograms (Table 1) for the generative buds of apricot genotypes
revealed significant differences in crystallization and melting behaviors. Genotypes with lower
onset crystallization temperatures, such a®T® and 96288, displayed greater capacity for
supercooling, which likely contributes to enhanced frost tolerance. This ability to supercool,
delaying ice formation until lower temperatures are reached, minimizes intracellular ice damage
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and allows these genotypes to survive sudden temperature drops. In contrast, genotypes with
higher crystallization onset temperatures, such as508nd 09010, may have increased frost
sensitivity due to a higher likelihood of ice nucleation at warmepézgaiures. These findings

align with previous research (Miranda et al., 2005), which identified a strong correlation
between low crystallization temperatures and frost resilienBeunusspecies.

The phase state of water in the buds with decreasing temperature and their tendency to
supercooling may be related to parameters such as water content in apricot buds and water
activity. These parameters were also estimated for all the studied genotiypessults shown

in Fig. 2. It is evident that not all genotypes show a correlation between the parameters. This
may be related to the fact that the plant material was collected on the same day for all genotypes,
and they may have been at slightly diffarphenophases of generative development.
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Fig. 2. Water content (WC) and water activity (AW) in apricot generative buds of different genotypes.

Additionally, water content (WC) and water activity (AW) measurements varied among
genotypes (Fig. 2). While higher water activity generally increases the risk of ice formation,
certain genotypes with elevated AW, such af09Z and 04093, exhibited modete frost
resistance, possibly due to structural adaptations or biochemical factors that influence the
freezing dynamics within buds. This suggests that while WC and AW provide valuable
indicators of frost susceptibility, they are not the sole determinBhisnophase differences

may also play a role, as genotypes collected at slightly advanced developmental stages may
display higher water activity and altered supercooling capacity, impacting their response to low
temperatures.

Conclusion

This study evaluated 27 apricot genotypes to understand their frost resistance by analysing the
thermodynamic properties of water within their generative buds. By utilizing differential
scanning calorimetry, we identified key parameierscluding crystallzation and melting
temperatures, and the enthalpy of phase transitidimat reveal significant variability in frost
tolerance across genotypes. Our findings suggest that genotypes with lower crystallization onset
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temperatures and higher capacities for supercooling are better equipped to withstand sudden
temperature drops, providing valuable insights for identifying fresistant varieties.

In addition, our measurements of water content and water activity highlighted potential
correlations between these factors and frost tolerance. However, not all genotypes showed a
clear relationship, likely due to minor differences in phenological stages time of sampling.

This suggests that frost resistance is a multifactorial trait influenced not only by water properties
but also by genetic and structural factors unique to each genotype.

Understanding the interplay between these thermodynamic properties and frost tolerance can
inform breeding programs and conservation strategies, aiding in the selection of apricot
genotypes resilient to latpring frosts. Further research on physiologasal genetic factors
underlying frost resistance could deepen our understanding and support the development of
apricot varieties better adapted to changing climate conditions. This knowledge is crucial for
sustaining apricot productivity and protecting ggnresources in regions increasingly affected

by unpredictable frosts.
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Vyugit2 termick® anallzy pro kryokonz
Use of thermal analysis for cryopreservation of plant genetic resources

Faltus M. , Bilav]l2k A., Bobrova O.,
Vizkumnl ¥stav rostlinn® viroby, v.

Abstrakt
Kryoprotektivn2 | 8tky (CPA) jsou dTlegitou soul
CPA vytvsgSet sklovitl stav ovlivRuje pravdRpodob
Term8l n2 vl]astnosti a vitrifikaln?2 schopnost dv
vitrifikaln2zch roztokT pro rostliny, a |tyS je
sachar - za), kter® jsou soul 8st? Zene@a@inht h s P&1S0o
kal orimetrie (DSC) pSi standardn2ch rychlostech
CPA byl prok8z8n vlIiv koncentrace rozpugtilnTch |
| tySi typi ck® keencketnetrriaclhn 2 d oocbhl S8azsetlio, ke skl ovit®
Doporulujeme koncentr a'djiakroo zunuigvt eéxnzl &lhn 2l 8wietkr iOf,i7k
se vyznaluje skutelnou teplotou skel n®ho pSechod
term8l n2ch vlastnost2 CPA umogRuje navrhovat no
schopods$tede na pougitou metodu kryoprezervace &
KI2Iov§jisfleor\eenc|§ln2 skenovac? kal ori metri e, Krys

Abstract

Cryoprotective agents (CPAs) are an important part of many current vitrification methods. The ability
of CPA to form a glassy state affects the likelihood of glass transition and water crystallization. The
thermal properties and vitrification ability of éwcombined CPAs (PVS2 and PVS3), common
vitrification solutions for plants, and four individual CPAs (ethylene glycol, DMSO, glycerol, and
sucrose) that are part of the mentioned PVSs were evaluated using differential scanning calorimetry
(DSC) at standard¢ ool i ng/ heating rates of 10AC per mi nut
dissolved substances on their vitrification ability was demonstrated for the tested CPAs. Four typical
concentration regions were defined in which the glassy state and/tallczgson occurred. We
recommend a solute concentration of 0.7 éag a universal vitrification concentration that features the
true glass transition temperature of the CPA solution and limited water crystallization. Knowledge of
the thermal propertiesf CPA makes it possible to design new combined CPA with the desired
vitrification ability, taking into account the cryopreservation method used and the properties of the
cryopreserved sample.

Keywords: differential scanning calorimetry, glass transition, vitrification, water crystallization

bvod

Kryoprezervovan® organismy nebo jejich | 8sti
stabilita nen2 d8na pouze n2zkou teplotou,

specifickIm stavem hmoty. BNDhem kr wumaezeryv
pevnl, tzv. sklovitl stav, cod =zajigSuje st
zabraRuje rTstu |ledovich krystalT T, kter® by
pSechod z kapaln®ho do skl ohysétal.@984). Dehydaatace s e n
alnebo vitrifikace kryoprezervovan®ho or ga
kryoprezervace (Pegg 2007). Vgechny kryoprc
zabrg8nily tvorbhR gkodlivichplletd®owhl chT&troysdal
mTge prob2hat pomoc? such®ho vzduchu, S2zen
roztokT, kryoprotektivn2ch | 8tek (CPA), kter
chl azen? CPA mohou obs ah,ovzhiedem gejith velikssti, 0 g e k

procmp®HBzeest bunNl n® membr &§ny do bunhDk | i ni kol
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buRKYy, zat2mco penetruj2c?2 kryoprotektiva pT
ale maj?2 |Jasto vygg? cytotoxicitu. CPA mohou
pSilemdg pSi n2zk® koncentraci EPApadmalh®m?2c k| &
pSi vysok® koncentraci CPA je mogn® zamrz§
koncentrace CPA mTge vitrifikace prob2zhat t ¢
koncentraci vygaduje extr®mnhiD2yvymek®strghihl o?2
nast 8§vg pSi stSedn? koncentraci CPA a m2rnl
vysok® koncentraci CPA, kter8 je nez8visl§
koncentrace kryoproterkt@amrnez rCPAQI pz DV iVss?p NDgan
skelnl stav bez krystalizace vody, cog je ov
Lze rozligit dva typy skelnlTch pSechodT: 1)
maxi m§8l nD zmmazeow@&m®hlbomowetoku (Tgd), kterl
vody a postupn® koncentrace roztoku. Zat2zmco
odhal uje suboptim8l n?2 podm2nky wvitrifikace.
vyl epgenezm&l ostch vl|Iastnost?2 CPA, jako je bo
kapacity pSi f8zovich pSechodech (Fahy, Wow
di ferenl n2 skenovac?2 kalorimetrie a mohou pc¢
metodyk r yopr ezer vace. Tato studie se zamNRSil a
termick® vliastnosti a vitrifikaln2 schopnost

Materi 8 a metody

Osmotick® smRsi dvou bRgnTch kombinovanlch C
byly testov8ny pomoc? di ferenl|l n?2 skenovac?
hyl engl ykol u, 15 % DMSO, 30 % gl yckldDmd u a
dou. PTvodn?2 roztok byl definovs8§n jako 100
O %, 80 %, 70 %, 60 %, 50 % a 40 % PVS2).
50 % sachar - zy. PTvodn?2 roztokybpBipgeaven
roztoky s koncentracemi 80 %, 60 %, 40 % a 20 % PVS3.

Termick§8 anallza prob2hala pSi standardn2ch
rozmez?2 tepdd®tA® dp $i2 Bec4dloadzoe n20 aA® dpSi ohSevu.
Analysis byl pougit pro hodnocen?2 teploty sk
zmrzIl ® vody na z8kladhR zmhRSen® ental pie t§gn?2
Visledky a diskuze

Vitrifikaln2 schopnost roztokT na b8zi PVS2
Krystalizace vody vblhoem ochlcdd2nca? hbo§ zdy kR WS 2p
koncentrac2 od ©085o0dpro00 29 akigppongcdeOnt r ace PV S?2

obl asti procento krystalizace vody klesl o z

zvyguj2c? se koncentrac? rozpugtBPDn® | 8tky. \
nedogl o a&dPhe2mhochdykl u ke krystalizaci vody.
cyklu byla detekov8na v roztoc2ch st@BR@®Wncentr
PVS2 a 90 % PVS2KSi vka pod2lu krystalick® vody ryc
hmotnosti wvzorku v r8mci tRDchto koncentrac?
obsahuj2clymOo®, 865 PYS®@) nebyla bhRhem C/W cyklI T

vody.
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Obr8§z&kpeln® charakteristiky osmoticklch slogek
z8vislosti na jejich koncentrac?2ch ve vodn® rc
vyj 8dSena jako hmotnost rozpudgoRnl ¢g)!I §Pe bcegllon
(%c) | e vztageno na cel kovou hmotnost roztoku.
koncentrac2 r zpugtDn® | 8t ky s vhodnou vitrifika
roztoku.ekKggchygyyefn NSeny bNhe™ ovhl Ssel veud kryy cj hsl oous tu?v e
prTmhRNr ze tS2 opakovg&§n2 a svisl® sloupce pSedst a
Z8vDDr
Vhodng8 vitrifikaln? schopnost dvou kombi no\
pohybovala v rozmez2 koncent rGs8cd2n & okzrpyusgttad n & a
CPA bRDhem chladic?2ho cyklu nen? spojena s d
roztoku. PS2tomnost skel n®ho stavu vy mr
charakterizovan®ho Tg', indi ladjze 2Wnlos lewtk | kir yas
pogkozen? vzorku rTstem |l edovlich krystalT.
identifikovat Cgd6 maxi m8I nhD Il yofili ongvv&®m®ho
|l 8tky typick® pro stabiln2 podm2nky vitrifik
jej? vygg? schopnost vitrifikace ve srovngn?
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Hodnocen?2 odolnosti genovlich zdr
(LupinusalbusL . ) v T i antrakn- ze

Evaluation of the resistance of gene resources
of white lupin Cupinus albug..) to anthracnose.

Frnkde§koly§MECcRARE| R.

'OSEVA PRO s.r.o., Vizkumn8§ stanice tra
°0SEVA vivoj a vizkum s. r. o., Zub¢

Abstrakt B
V roce 2024 byl v § mc i OSEVA PRO s. r. o. VIizkumng8 stani
pokusggenov I mi z d r loupinius dlbusp,i nvye bk2tle® ®m byl a rbstimdnocena
ant r akQollemtochum (upin) . Genov® zdroje zahrnovaly jak s
b2I®,’ Géaba@@bapky vPer a\zteR Va vo.dv.sio.ukvromlctj firem.
oget Sen ochrannl mi postSiky proti houbovdnm choro
rostlin8ch. NRDkter® odr Tdy vykazovaly jig na pol

genotypy nejevily g8dn® zn8mky onemocnhDn?2 ag dc
hodnocen?2zdiremjoVv,] cht er ® rb&dlee dzuojp?ack?onv §mmcev a na |
vybr&ny pologky pro anallTzu genT zodpovRdnich za
Kl 2] ovg§upliomwmab?21 8, antrakn-za, odolnost VvTIli ant

Abstract

In 2024, as part of OSEVA PRDt d . Grassl and Research Station Zu
resources of white lupin&@pinus albuywas set up and conducted, in which the rate of plant infestation

by anthracnoseQolletotrichum lupinj was evaluated. Gene resources included both old and newer
varieties of white |l upine, provided mainly by t
The experiment was not treated with fungicides and symptoms of infestation were observed on the
plants. Some varieties already showed a highllei/attack at the beginning of the observation, while

other genotypes did not show any signs of the disease until the end of the experiment. This is a
preliminary evaluation of genetic resources, which will be repeated the following year, and based on it
varieties for the analysis of genes responsible for resistaitidee selected.

Keywords: white lupine, anthracnosis, anthracnosis resistance, breeding

bvod

Lupi ndupindshliud ( ) pat S2 mezi jednolet® rostlin
vysokl pRDstebn? potenci 8l jako zdr o] b2l kovi
| 2mg mTge konkurovat plodin8&m jako napS. s |

prvinddis® kulniiniameym (htojSkTsch a jedovatich alKk
rTznTch | §8stech sAWgtar lvilig,i | kgl k| -Redidoei wal ®m
al. 1994).

Semena |lupiny b21® se poug2vaj?2 v lidsk® vT ¢
pougit2 omezeno relativnhD mallm rozsahem pro
zcela nov® vlastnosti pro vyugattrzavpg $i. Wlerdd h
vliastnost.i b

2l kovin, mastnl &hkuokggeBe lai nv1s8 kn§ chc
stejnhD jako dal g2 specifick® slogky, nap$S2 kl
vyni kaj2c2 surovinu parkoo vjler orbaup . a | bye zclhe ppkroovdst
masa a vajeln® b2l koviny, b2l kovinn® extrakt
vliastnostem | ze rovnlDg pozorovat rostouc? z8§
(Chiofalo et al., 2012; Jaisz 20175t r u Si )et al . 2021
Jedn2m ze z8sadn2ch probl ®mT pSi pNDstovsg§n? t
pSeng8§g2? semeny, vzduchem |i pTdou. Antrakn-:
patogenentColletotrichum lupini Jde o z8vagn® onemocnBiDn?2, K
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obl astech svDta, kde se | upina pBhRDstuje. Pl o
antrakn-ze dramaticky zmengila v zem?2ch, k d
Portugal sko, Rus ko, NDmecko a Frameimé ch Gl e
pSesmhNrovaly na ¢l lapgtugadgustifolisu pkivalyl i YazdkoosItiusptn® s(t

stentn2ch na antrakn-zu u tohoto druhu (
kovang semena (prim8rn2 infekce) a ¢g28§
nivich podm2nek zpTsobit vysok® ztr§ty v
ban® stonky a orangov® nekroti@@¥.@ytd ®ze n
naky mTgeme vidhDt na obr. 1.

o

ick® pS2znaky antriskmtdy rma Nst®o mor28d

Obr. 1 Ty p i

tmavim okraj em,svzila | vl hokraa npjookvrl ynt 8% st leackhe mm amyadelni2 a
zkroutegp8cky st8|lej2c?2 se stonky, pozdRDji zasych
Chorobu | ze omezit pougit2m |ist®ho osiva, o
fungicidT, nNi cm®&nMN nejekonomil|ltNDjg2m zpTsobe
kul tivarT. U lupiny b2l ® byla zjegtbpaklvyls
krajovlich lini2, jako jsou P27174 a P27175,
programu rezistence VvTli antrakn-ze v Austr 8§
Jednouz est gl echtnNDn?2 | upiny b2l ® odoln® vTIi E
kultivarysgeny rezi stence. U lupiny b2l ® vgak dos
vliastnost je povagovs8na za mbdiylgmhnaky t $oulk
(Adhi kar i et al. 2009, Adhi kari et al. 2013,
kter® jsou zodpovRDdn® za odolnost t®to plodi
C2l em plrAojleRk tRiW1IN®d&Or4rH2l t echnol ogie vel glech
zaveden?2 tvorby dihaploidT a mol ekul 8r n?2 i d
programech olejnin a luskovig vp S2 padnN | bpiomechB8ehogi cklch a
bi ologicklTch metod do praktick®ho ¢l echtnDn?2,
l uskovin o tyto modern2 metody a zefektivnDn
kdorulen2 odolnlTch odrTd na trh.

Materi 81 a metody

8.3. 2024 byl v katastru mRsta ZubS2 zalogen
m(obr. 2), ve kter®m byl o shrom&§gdhDno a hodn
se vyskytovaly\dd upl i kaci ) . Seznam tRNchto pologek, vl
n8rodn2ho (ECN), je uveden v tabulce 1.
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Tab. 1: Ho dLopingsalbu®. odr Td

Odr Tda ECN* PTvd Odr Tda ECN* PTvad

Zulika ** CZE Labon 05L0700051 |ESP

Butan *x POL Almendralejo 05L0700052 | ESP

Bila Langsberska A |05L0700002 |L SR Marchena 05L0700053 |ESP

Bila Langsberska B | 05L0700003 [LL SR Druzba 05L0700054 | SSSR

Bila Langsberska C | 05L0700004 [LL SR Ultra 05L0700055 |AUS

Bila Zagrepska 05L0700006 |HRV BAC 05L0700057 | POL

Kijevskij mutant77 | 05L0700028 | SSSR Kali 05L0700058 | POL

R-933 05L0700029 | POL Hetman 05L0700059 | POL

Wat 05L0700030 | POL Satmarean 05L0700060 | ROU

Kalina 05L0700031 | POL Golf 05L0700061 |DEU

Kijevsky Mutant81 |05L0700038 [L SR Lublanc 05L0700062 | FRA

Wolodja 05L0700040 | SSSR Lucky 05L0700063 | FRA

WTD 05L0700041 | POL Lutop 05L0700064 | FRA

POP | 05L0700042 | POL Amigal 05L0700069 | FRA

Gorizont 05L0700043 | SSSR Amiga2 05L0700069 |FRA

Solnecnyj 05L0700044 | SSSR Bardo 05L0700071 | POL

Start 05L0700046 | SSSR Sinij parus 05L0700073 |UKR

Maribanez 05L0700047 | ESP Olezka 05L0700074 | UKR

Los Palacios 05L0700048 | ESP Sulimo ** FRA

Guadajina 05L0700049 |ESP Dietal 05L0700077 | DNK

Elvas 05L0700050 |PRT Dieta2 05L0700077 | DNK
*eviden| n2 | 2slo n8rodn? genetick®ho zdroje

** ECN chyb2/zat2m ne&BBCHo pSidhRleno (Dle GRIN
Jednotliv® pologky byly vysefycme Ofdokagd®xp
byozd TvodT | i mitovan®ho poltu z2skanlch semen
opl ocen kr§|i!2m pl et i vem, zhaesrebtizc iad nndd so?gce t pSoe
rovnhRg byl rTbNDgnN rulnhND okop8&vs&n a

oget Sen ¢&§d Nmfungicianm prost Sedkem.

V| ervnu 10.6.2024, Dbyl o pr oviebdyelnyo plo z oproozvo§ noy
kagdou pologku zvlI 8gS tyto charakteristiky:
1) polet vzejcelkdv®obstvVysmez®ho poltu semen

2) pol et rostlin vykazuj2c2ch znaky napaden?
3y pol et rostlin vykazuj2c2ch znaky jin® chor ¢
Toto hodnocen? byl o opakov§no kagdT ch

Yupl n®ho zaschnut?2, pS2padnh odol nRDj g2ch

ge mnoho rostlin bylo infi ke vmapadn mwtu arhtorr ol
bylovhodnocen2 rovnhDNg zahrnuto. Hodnocen?
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Obr. 2: Leteckl sn2mek pokusu

§ data byla vynesena do grafu jako p
k n

Y
y, kter® bun@sledbdujdéc2ompakbcece8§ay dopl n

0
N
Tsledky a diskuze ]

V grafu | . 1 j soum2zre8 zma mdldheyn 2r orzadgLtllyi nv ant
pozor opgd®&mgystvu bPNDhem 2 posledn2ch mRDs2cT prob
rostlin je vztageno VvTIi c e l8kmcvi ® ngue npod Fyfpw . v )
genotypy (Kijevskij Mutaniz 7 , Ultra, Olezka) v