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OBSAH GLYKOALKALOIDU V HLIZACH BRAMBORU
(SOLANUM TUBEROSUM L.) OVLIVNENY
PESTITELSKYMI OPATRENIMI A MECHANICKYM
POSKOZENIM

THE GLYCOALKALOID CONTENT IN POTATO TUBERS (SOLANUM
TUBEROSUM L.) AS AFFECTED BY CULTIVATION TECHNOLOGY
AND MECHANICAL DAMAGE

J. Zrist

£y

Potato Research Institute, Havlickitv Brod, Czech Republic

ABSTRACT: In the years 1994 to 1996 the field trial with three potato varieties (Krystala, Karin, Arnika) was carried out
to study the varietal differences, effects of the year, some methods of cultural practices, mechanical damage and length of
storage on the content of ¢t-chaconin and a-solanine. To determine amounts of the given glycoalkaloids (GA) the HPLC
method as modified by Kobayashi et al. (1989) with respect to experience of Kvasnicka et al. (1994) was used in
the trial. It was found that the year has greater effect on GA content than the variety (Fig. 1). In 1994 a great precipitation
deficit together with high temperatures and length of sunshine were probably a reason of high GA contents. Significant
differences among varieties (Tab. I) witness to the possibility of selection of newly approved varieties by the GA content.
Mechanical damage of tubers increased highly significantly the total GA content (more than double) compared with unda-
maged tubers in all three varieties (Tab. II). Damage was probably responsible for initiation of GA synthesis in stressed
tissues of tubers. In two varieties after the damage of tubers a limit value of 200 mg.kg™" GA in fresh weight of tubers was
exceeded. Varietal differences in response to damage of tubers by increased GA content indicate the possibility of selection
of clones with lower increase of GA content after damage of tubers. Sometime increasing nitrogen doses induced an increased
o-chaconin as well as o-solanine content in tubers (Fig. 2). Addition of molybdenum did not reduce the produced amount
of GA. Post-emergently applied herbicide and chemical protection against potato late blight did not give unambiguous results
compared with mechanical cultivation or treatment without protection against potato late blight in different years (Tabs I1I
and 1V). Results of the trial showed that there is no reason to be afraid of increase of GA content above the limit 200 mg‘kg'I
when chemical preparations against weeds and for protection against potato late blight. GA content increased in the first five
months during storage, in further three months it was reduced to almost initial values (Tab. V). Differences in GA content
were not significant in tubers in samplings during storage.

potato varieties; ®-chaconin; o-solanine; year; damage of tubers; nitrogen level; chemical preparations; time of storage; HPLC

ABSTRAKT: V polnim pokusu v letech 1994 az 1996 se tfemi odriidami brambor (Krystala, Karin, Arnika) byly sledovany
odridové rozdily, vlivy roéniku, nékterych péstitelskych opatieni a dal§ich zasaht na obsah a-chaconinu a a-solaninu v hli-
zich. Nejveétsi rozdily v obsahu glykoalkaloidii byly zjistény mezi ro¢niky. Mechanické poskozeni hliz (po jejich 19 padech
z vySky 1 m na ocelové pruty bubnu) zvySilo obsah glykoalkaloidi o 136,8 aZz 164,5 %. Zvy3ujici se davky dusiku, pfipadné
i fosforu a drasliku zvySovaly v nékterych pfipadech prikazné obsah glykoalkaloidi v hlizach. Herbicid aplikovany poste-
mergentné a chemické pfipravky uZivané k ochrané proti plisni bramborové ovliviiovaly obsah glykoalkaloid(i rozdilng; jejich
mnoZstvi neprekrocilo po aplikaci téchto latek hranici limitu 200 mg.kg_‘ cerstvé hmotnosti. V prvych péti mésicich béhem
skladovani se obsah glykoalkaloidii zvySoval. V dalSich tfech mésicich poklesl téméf na pocatec¢ni hodnoty. Rozdily v obsahu
glykoalkaloidi v prib&hu skladovani nebyly prukazné.

odridy brambor; o-chaconin; o.-solanin; ro¢nik; poranéni hliz; hladina dusiku; chemické pfipravky; doba skladovani; HPLC

UVOoD s negativnimi fyziologickymi G&inky. JiZ fadu let se
vénuje znaCna pozornost skupiné steroidnich glykoal-
kaloidu rostlin &eledi lilkovitych (Solanaceae). Nejvy-

Vyznamnou Cast lidské vyZivy predstavuji rostlinné  znamnéj$im zdrojem téchto latek v potravé lidi jsou
produkty, které mohou obsahovat ur¢ité mnozstvi laitek  hlizy brambor, které mohou obsahovat az stovky mg
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steroidnich glykoalkaloidi v 1 kg. Jejich prevazujici
&ast (okolo 95 %) tvofi a-chaconin a o-solanin.

Zajem o steroidni glykoalkaloidy je patrny ze znac-
ného mnoZstvi pfehlednych praci (Maga, 1980;
Gelder, 1991; Hellenis, 1994). V nasi republice
byla v minulosti glykoalkaloidim (GA) vénovéna po-
zornost jen vzéacné, ziejm& pro metodické potiZe s je-
jich pfesnym stanovenim a pro nedostatek vhodné pfi-
strojové techniky. V jejich analytice se na prelomu
90. let pokrotilo s metodickymi studiemi na VSCHT
v Praze (Voldfich et al, 1992; Schulzova et
al., 1992), od roku 1993 i v nafem tstavé.

Problematika tykajici se GA je neustile velmi aktu-
alni. S pfijetim nového zakona o potravinach v CR Ize
ocekavat zvySeni narokd na kvalitu a zdravotni nezé-
vadnost surovin ze strany zpracovateli. Urovei GA
v hlizach brambor ovliviiuje fada faktorti. Nejvyznam-
n&j8i jsou odruda, klimatické podminky, zralost hliz,
poskozeni hliz, podminky skladovani (zejména teplota
a osvétlenost). Nékterymi z téchto faktorti jsme se za-
byvali v této prici, jejimZ cilem bylo zjisténi odrido-
vych rozdila v obsahu GA, déle vlivii rocniku, mecha-
nického poskozeni hliz, vyZivy porostu, zejména
dusikem, a chemickych pfipravki na obsah o-chaconi-
nu a o-solaninu v hlizach brambor. Sledovali jsme téz
zmény v obsahu GA béhem skladovani.

MATERIAL A METODA

Do polnich pokust v letech 1994 aZ 1996 na pokus-
né stanici ValeCov jsme zafadili tfi odridy brambor
uréené pro konzum (Krystala — velmi rana, Karin a Ar-
nika — rané). Varianty zahrnovaly plnou mechanickou
kultivaci a zkracenou kultivaci s postemergentné apli-
kovanym herbicidem (Sencor 0,75 kg ve 400 1 vody na
1 ha), plnou ochranou proti plisni bramborové, prova-
dénou podle signalizace (Ctyfi postiiky v roce 1994, pét
postiiki v letech 1995 a 1996), a porost nechranény
proti této chorobé. Byly pouZity tfi irovné vyZivy du-
sikem (0, 80 a 160 kg.ha’l). Vliv dusiku na obsah GA
jsme mimo to sledovali téZ v pokusu, ve kterém byl
kromé jiZ zminénych hladin dusik aplikovan jesté
v dévkéch 240 a 480 kg.ha™! a dale 240 kg.ha™' s pfi-
davkem molybdenu, dodanym na list v hnojivu Moly-
chel (15,87 % Mo v davce 0,315 1 Molychelu ve 400 |
vody na 1 ha). U v8ech téchto variant bylo dodano
v &istych Zivinach 60 kg P.ha™! a 120 kg K.ha ..
V posledni varianté byl pouZit pouze dusik v davce
480 kg.ha™ (bez P a K hnojiv).

Mechanické poskozovani hliz se provadélo ve spe-
cidln€ pro tento dcel zhotoveném bubnu. Kontrolni
vzorky se sklizely ruén&. Po pétiminutové expozici po-
kusnych vzorki v bubnu (po 19 padech z vysky 1 m na
ocelové pruty) byly hlizy porangny do hloubky 2 aZ
3 mm, misty byla sedfena slupka. V roce 1994 mély
hlizy néristky vlivem vysokych venkovnich teplot
a sucha, po némz nasledovaly de3tové sraZky. N&které
néristky se pfi poskozeni v bubnu ulomily.
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Pii pripravé vzorkd hliz k analyzam jsme pouZili
celé hlizy stfedni velikosti se slupkou (a to 15 hliz po
jedné od trsu). Extrémné malé i velké hlizy maji roz-
dilny obsah GA (napi. Cronk et al., 1974).

K odstranéni pfirozenych koextrakti ze vzorkd pro
stanoveni obsahu GA jsme pouZili kolonky SEP PAK
Vac/3 cc (3 ml) C,g Catridges. VytéZnost postupu pro
modelové roztoky i realné vzorky jsme ovéfovali pfi-
davkem o-solaninu a c-chaconinu. Postup nevedl ke
ztratam analyzovanych latek. VytéZnost byla ve vSech
pfipadech vy3si neZ 97 %.

Stanoveni GA probihalo metodou vysokoti¢inné ka-
palinové chromatografie (HPLC), kterou upravili Ko-
bayashi et al. (1989), s pfihlédnutim k dalim zku-
Senostem (Kvasnicka et al., 1994). Pouzili jsme
sestavy: pumpa HPP 4001 (Laboratorni pfistroje, Pra-
ha), davkovaci ventil, UV detektor LCD 2082 (Ecom,
Praha).

Podminky analyzy: Sklenéna kolona 150 x 3 mm
s nédplni Separon SGX NH,, 5 um, Tessek, Praha; de-
tekce: 210 nm; mobilni faze: acetonitril : etanol :
0,005M KH,PO, (3 : 2 : 1); pritok mobilni faze: 0,2,
0,4, 0,5 ml/min (podle potieby kvalitniho rozdéleni pi-
ku); nastfik: 20 pl. K vyhodnoceni chromatogramu
jsme vyuZivali chromatograficky software Apex. Kvan-
tifikaci jsme provadéli metodou kalibraéni kiivky.

VYSLEDKY A DISKUSE
Odriidové rozdily

Mezi tfemi uZitymi odridami jsme zjistili prikazné
az vysoce prukazné rozdily v obsahu GA v hlizach
(pruméry ze tfi let). Odpovida to vysledkiim jinych au-
tord (u ranych odrid napt. Hellenis et al., 1995).
S publikovanymi udaji (Panovska et al.,, 1994) se
na$e idaje shoduji u odridy Arnika a rozchéazeji u zby-
vajicich dvou odrid. Citovani autofi nalezli dvojnasob-
né mnoZstvi GA u odridy Krystala oproti odridé Ka-
rin. Co se tyka vySe absolutnich hodnot, shledali jsme
s t€mito autory téméf shodné celkové mnoZstvi GA
v pruméru tii let u odridy Krystala a vice neZ dvojna-
sobné u odrady Karin.

Vzijemny pomér obsahu a-solaninu a a-chaconinu
v hlizach byl v poslednich dvou letech 1 :2 az 1 : 3,7
(obr. 1), coz odpovida vétsiné literarnich udaji. Je to
§ir8i rozmezi, neZ uvadéji Panovska et al. (1994).
V roce 1994 byl v naSich pokusech tento pomér 1 : 5
a vétsi a byl zfejmé reakci na povétrnostni podminky
tohoto roku (Helldnas et al., 1995).

Z literatury je zndmo, Ze obsah GA v hlizdch bram-
bor je geneticky fixovan. Tato skute¢nost musi byt bra-
na v tdvahu pfi vybéru rodi¢ovskych pért pro $lechténi.
Kontrolou hladin GA v kifZencich pfi jejich vybéru lze
icinné ovliviiovat obsah téchto latek u nové povolova-
nych odrid.

Pro konzumni brambory ve slupce je oficialni limit
napt. ve Svédsku a USA 200 mg celkovych GA rodu

ROSTLINNA VYROBA, 43, 1997 (11): 509-515
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Solanum na 1 kg Cerstvé hmotnosti hliz. V na¥i repub-
lice je navrZena stejnd maximdlni pifipustnd hodnota
v pfipravované novele Smérnice &. 50/1978 Sb. Hygi-
enické predpisy o cizorodych ldtkdch v poZivatindch.
Na zapad od naSich hranic se ofekéva zpfisnéni tohoto
limitu. Mezi tamnimi §lechtiteli existuje jiZ v soucasné
dobé nepsana dohoda na limit pro nové $lechténé kon-
zumni odridy brambor ve vy§i 100 mg.kg']. Také Pa-
novska et al. (1994) se zmiiiuji o této hranici pro
nové povolované odrudy.

Vliv ro¢niku

V nasem pokusu mél tento faktor vétsi vliv na obsah
GA v hlizach neZ odriida (roky 1994 a 1995, obr. 1).
Velky srazkovy deficit v roce 1994, zejména v mésici
gervnu (méné neZ tietina dlouhodobého normélu), di-
leZitém pro tvorbu hliz ranych odrid, zpusobil v inter-
akci s reakci odriid vysoké obsahy GA. K tomu dile
pfispély -nerovnomérnéjsi rozdéleni destovych srazek
v porovnéani s obéma nésledujicimi roky, vysoké teplo-
ty, presahujici dlouhodobé normaly v jednotlivych mé-
sicich vegetace (v &ervnu az o 5 °C), i vétsi délka slu-
neéniho svitu o vice nez 100 h ve vegetaci oproti
ob&ma dal§im rokim. Vegetace roku 1996 se jak de§-
tovymi srdZkami, tak primérnou teplotou ze vech tii
let pokusu bliZila dlouhodobému (70letému) priméru.

Vysoce pritkazné se odliSila obsahem GA v hlizich
vegetace roku 1994 od obou let nasledujicich, prukazné
obsah GA ve vegetaci roku 1996 od roku 1995 (tab. I).
Pofadi odrid podle velikosti obsahu GA zustalo ve
vSech tfech letech zachovéano.

Nase teoretické zdivodnéni vysokych obsahii GA
v roce 1994 zahrnuje kromé stresu sucha i vysokeé tep-
loty a nadprimérnou délku sluneéniho svitu ve vegeta-
ci a tvofi spolu v interakci s odridami predpoklad pro

ROSTLINNA VYROBA, 43, 1997 (11): 509-515
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1. Obsah glykoalkaloidii (mg.kg™")
v hlizdch brambor — Content of
glycoalkaloids (mg.kg") in potato
tubers

celkové GA - total GA

" celkové GA
a-chaconin

o-solanin

Arnika

kumulaci téchto latek v hliz4ch. Jde ziejmé o odriadové
specifické interakce odrid s prostfedim, které jsou Cas-
to geneticky fixované. Samotny stres sucha nepusobi
jednoznacné. Lze to dokumentovat na publikovanych
poznatcich (Ross et al., 1978). Citovani autofi neza-
znamenali v pokusu s péti odridami stejnou reakci na
stres pusobeny suchem v letech 1975 a 1976. Rovnéz
i v jejich pokusu s moZnosti zdvlahy byla u deseti od-
rid zaznamendna rozdilné reakce v obsahu GA na su-
cho.

Vliv mechanického poskozeni hliz

Mechanickym poskozenim hliz se zvysil celkovy
obsah GA vysoce vyznamné (na vice neZ dvojndsobek
oproti neposkozenym hlizdm) u vSech tfi odrid. K nej-
vy$8imu procentudlnimu zvy$eni doslo u odridy Krys-
tala (o 164,5 %), k nejmensimu u odridy Karin
(0 136,8 %). Obsah o-chaconinu se zvy$il vice neZ ob-
sah a-solaninu (tab. II).

Poskozeni zfejmé iniciovalo syntézu GA ve streso-
vanych pletivech hliz. Pfi hojeni se asi také mobilizoval
obranny mechanismus vidi patogenim. U dvou odrid
byla prekrogena hranice GA 200 mg.kg'l.

V poslednim roce pokusu (1996), ve kterém jsme
méli zafazen véEtSi polet genotypi, neZz uvadime v tom-
to prispévku, se ukazaly znacéné rozdily v jejich reakci
na poSkozeni zvySenim obsahu GA. Ukazuje to na
moznost vybéru klonti s mensim zvy$enim obsahu GA
po poskozeni hliz.

K obdobnym vysledkim dospél Olsson (1986),
ktery zjistil vysokou korelaci mezi pivodni hladinou
GA a jejich zvySenou hladinou po poSkozeni hliz pa-
dem s vysky 150 cm na ocelovou desku. Také v jeho
sortimentu 21 odrud a kiiZenct yiﬁekroéila jedna pogko-
zend odruda hranici 200 mg.kg™", po opakovaném padu
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. Analyza rozptylu obsahu celkovych glykoalkaloidi — Analysis of variance of the content of total glycoalkaloids

Zdroj proménlivosti! N? Souget &tverct? F-hodnoty* Vyznamnost’
Opakovini® 321,284 1,122
Odridy’ (A) 12 870,005 44934 **
Roky® (B) 2 61 423,983 214,453 *x
AxB 4 10 333,282 18,039 *x
Zbytek® 16 2 291,370
Celkem!? 26 87 239,924

** statisticky vysoce prikazny rozdil'' (P < 0,01)

Pritkazné rozdily'?

Odridy’ prumér'3 Tukey roky® pramér!3 Tukey
Karin 116,68 5% 14,56 1994 141,01 5% 14,56
Krystala 97,76 1% 19,11 1996 109,51 1% 19,11
Arnika 63,90 1995 27,83

1

differences, lzsigniﬁc:unt differences, "“mean

source of variability, 2d.f, 3sum of sc}ua.res, 4F—values. 5signiﬁcance. 6replicalion, 7varielies, Rye:u's. 9residuum, l"loml, “highly significant
3

II. Obsah glykoalkaloidii (mgkg"') v nepoSkozenych (kontrolnich) a mechanicky poranénych hlizich brambor (primér let 1994 aZ 1996) —
Content of glycoalkaloids (mg.kg") in undamaged (control) and mechanically damaged potato tubers (average of the years 1994 to 1996)

Pt By Hiizy? a-chaconin a-solanin Celkem® GA
X 5 x 8% x s}

kontrolni* 66,56 33,90 31,20 26,16 97,76 50,13
Krystala

po§kozené5 162,72 125,01 55,30 40,56 218,02 132,61
Katin kontrolni 92,96 62,62 23,72 12,76 116,68 72,13

poskozené 180,32 155,53 48,21 22,53 228,53 170,81

: kontrolni 51,51 36,81 12,39 7,60 63,90 39,76

Amika

poskozené 107,55 98,73 17,94 7,10 125,49 101,69

lvmit:ty. *tubers, >total, *control, ° damaged

se za tuto hranici dostaly jiZ dvé odridy a jeden kfiZe-
nec a stejny pocet genotypu se k ni pribliZil.

I v pfipadé poskozeni hliz muZe jit o specifické in-
terakce, Casto vyznamné&jsi neZ projevujici se odridové
zaloZeni.

Vliv vyzivy

Zvysujici se davky dusiku kladné& ovliviiovaly obsah
a-chaconinu i a-solaninu aZ na jednu vyjimku u kazdé
jmenované latky. Davka 160 kg N.ha™! sniZila obsah
a-chaconinu, dodané mnoZstvi 240 kg N.ha™! sniilo
obsah a-solaninu oproti pfedchozim variantam. Na cel-
kovych hodnotich GA se tato sniZeni neprojevila
(obr. 2). V jednotlivych letech jednozna¢ny vzestup
obsahu GA v hlizach po zvySeni hladiny dusiku nebyl
pravidlem. Dochézelo také k jejich poklesu u variant se
zvySenou hladinou dusiku, tak jak obdobné zazname-
nali Cronk et al. (1974).

Pridavek molybdenu nesniZil v naSem pfipadé vy-
tvofené mnoZstvi GA podobné, jak to uvadéji Mon-
dy, Munshi (1993), ale naopak doslo u této varian-
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ty k neprikaznému zvySeni. Nejvyssi davka 480 kg
N.ha™! aplikovana bez P a K hnojiv v naSem pokusu
prikazné sniZila obsah celkovych GA i a-chaconinu
oproti téZe davce dusiku dodané spole¢né s P a K Zivi-
nami a naopak zvysila obsah a-solaninu.

Ze vzajemného porovnani jednotlivych variant naSe-
ho pokusu vyplynulo, Ze zvySenim davky dusiku, pfi-
padné i nékteré z dalSich hlavnich Zivin (fosfor, dras-
lik) dochédzi ke zvySeni i obsahu celkovych GA
v hlizach; pii velkych rozdilech v Zivinach jde o pru-
kazné rozdily. Konkrétn€ u variant se zvySujici se dav-
kou dusiku (za konstantniho mnoZstvi fosforu a drasli-
ku) se vysoce priitkazné odli§ila varianta se 480 kg
N.ha™! od vSech Ctyr zbyvajicich variant. Variantu bez
dusiku pievysila v obsahu GA o vice neZ 100 %. Rov-
néZ varianty 240 kg N.ha! s pridavkem molybdenu,
480 kg N.ha™! (bez P a K hnojiv) a 240 kg N.ha™
vykazovaly vysoce pritkazné vyss§i obsahy GA v hli-
zich oproti variantdm s niZ8i davkou dusiku (160, 80
a0 kg N.ha™').

Toto naSe zjisténi odpovida vysledkim, které uve-
fejnili Mondy, Munshi (1990), a varuje pred ap-
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mg/kg

240 kg N
480 kg N

240 kg N + Mo

likaci vysokych davek dusiku k bramboriim i z tohoto
pohledu.

Vliv chemickych p¥ipravka

Ani pfi uziti herbicidu aplikovaného postemergent-
né, ani pii chemické ochrané proti plisni bramborové
jsme neobdrzeli jednoznacné vysledky viaci varianté
s mechanickou kultivaci, ¢i varianté bez ochrany vici
plisni bramborové. Vysledky se rovnéz lisily v letech
1994 a 1995 (tab. III a IV). V roce 1994 mély varianty
s mechanickou kultivaci (bez ochrany i s plnou ochra-
nou proti plisni bramborové) vysoce priikazné niZsi ob-
sahy GA oproti variantam s aplikaci herbicidu
(tab. III). V roce nasledujicim méla vysoce priikazné
vyS$8i hodnoty GA vici ostatnim variantdm varianta
s plnou ochranou proti plisni bramborové a s pouZitim
herbicidu (tab. IV).

Vysledky tohoto pokusu (i s ohledem na naméfené
hodnoty) prokdzaly, Ze neni diivod k obavam pii pouZi-
vani chemickych pfipravki k takovéto ochrané rostlin
bramboru (proti plevelim a plisni bramborové).

Vliv délky skladovani

Béhem skladovéni se shodné zvySoval obsah GA
u vech tfi odrad pét mésica (do ledna), v dalSich trech
mésicich obsah poklesl téméf na pocateéni (srpnové)
hodnoty (byl vy3si pouze o 2 aZ 4,6 %). Mezi odridami
byly zjiStény rozdily. U odrid Krystala a Karin se hod-
noty za pét mésict zvySily téméf o pétinu, u odridy
Arnika o necelych 9 % (tab. V). Stejny pribéh meél
i obsah a-chaconinu. U o-solaninu do§lo béhem skla-
dovani k odliSnému prabéhu, a to i mezi odriidami. Po-
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480 kg bez P K

2. Obsah glykoalkaloidi (mg.kg")
ovlivnény hladinou dusiku (pramér
tfi odrid) - Content of glycoal-
kaloids (mg.kg™") affected by nitro-
gen level (average of three varie-
ties)

celkové GA - total GA
davka dusiku v prepoctu na | ha —
nitrogen rate as calculated per 1 ha

celkové GA

a-chaconin

a-solanin

¢ate¢ni rist hodnot mohl byt zpisoben vys§imi teplo-
tami ve skladu, nez nastal jejich pfirozeny pokles (ho-
jivé obdobi, pfi kterém jsou udrZzovany vyssi teploty
zamérné, a poté pomaly pfechod teplot k optimalnim,
nizkym hodnotdm). Rozdily v obsahu GA nebyly v pra-
béhu skladovéni prakazné.

Vzestup hodnot béhem 11 tydnia skladovéni podle od-
rud 1,7- aZ 5,2krat a rovnéZ pokles pod pocateéni hodnoty
po 130 dnech skladovéni pii 6 °C zaznamenali Ross et
al. (1978) a tyto trendy souhlasi s nasim zji§ténim.

ZAVER

Mezi tfemi odridami zafazenymi v pokusu byly
shledany prakazné az vysoce prukazné rozdily v obsa-
hu GA. Vliv ro¢niku se projevil je$t€ vyraznéji nez
odrada. Mechanickym poskozenim hliz se zvysil obsah
GA vysoce pritkazné (vice neZ dvojnasobné) oproti ne-
posSkozenym hlizam u vSech tfi odrad. ZvySujici se
diavky dusiku vét§inou kladné ovliviiovaly obsah
a-chaconinu a o-solaninu. Ke zvySeni GA doslo i pri
zarazeni dalSich hlavnich Zivin (fosforu, drasliku) do
systému hnojeni. Pfidavek molybdenu nesniZil vytvo-
fené mnoZstvi GA. V pfipadé pouziti chemickych pfi-
pravkt (herbicidu aplikovaného postemergentné proti
plevelim a pfi chemické ochrané proti plisni brambo-
rové) nebyly ziskany jednoznatné vysledky v jednotli-
vych letech. Naméfené hodnoty GA nedosahovaly hra-
nice 200 mg,kg_l. Béhem skladovani dochazelo
k nepriikaznym rozdilim v obsahu GA. Na poc&itku
skladovani se projevil vzestupny trend obsahu GA, po
péti mésicich dochéazelo ke sniZeni hladiny GA v hli-
zach aZ témér na droveii pocate¢nich hodnot.
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III. Analyza rozptylu obsahu celkovych glykoalkaloidii v hlizdch brambor (soubor viech variant zafazenych v pokusu), 1994 — Analysis of

variance of the content of total glycoalkaloids in potato tubers (set of all treatments included in the trial), 1994

Zdroj proménlivosti' N? Soudet &tverc® F-hodnoty* Vyznamnost®
Opakovéni® 2 1 733,902 2,130
Chemické pripravky?? (A) 3 39 326,652 32,205 **
Hladina N?! (B) 2 41 122,887 50,515 **
Odridy’ (C) 2 240 169,980 295,020 =
AxB 6 22 722,398 9,304 il
AxC 6 24 287,065 9,945 had
BxC 4 18 594,450 11,421 >
AxBxC 12 14 061,849 2,879 *
Zbytek? 70 28 492,772
Celkem!” 107 430 511,955

** statisticky vysoce prikazny rozdil'' (P < 0,01)

Pritkazné rozdily'?

Varianty'? pramér'® (mg.kg™! & h.1%) Tukey
Bez ochrany proti plisni bramborové'#, herbicid'® 173,99 5% 14,48
Plné ochrana proti plisni bramborové'S, herbicid 171,45 1% 17,76
Plni ochrana proti plisni bramborové, mechanicki kultivace'” 135,64
Bez ochrany proti plisni bramborové, mechanické kultivace 133,61

For 1-12 see Tab. I, '3 " d agai

cultivation, 'xavcrage. fresh weight, Xchemical preparations, 2IN level

IV. Analyza rozptylu obsahu celkovych glykoalkaloidd v hlizich brambor (soubor viech variant zafazenych v pokusu), 1995 — Analysis of

variance of the content of total glycoalkaloids in potato tubers (set of all treatments included in the trial), 1995

potato late blight, "*herbicide, '*full protection against potato late blight, '"mechanical

Zdroj proménlivosti' N? Soudet &tverci? F-hodnoty* Vyznamnost®
Opakovéni® 2 30,960 0,111
Chemické piipravky? (A) 3 10 298,353 24,638 b
Hladina N?! (B) 2 4374,258 15,698 >
Odrady’ (C) 2 91 844,392 329,595 =
AxB 6 17 049,795 20,395 *
AxC 6 25 768,426 30,824 >
BxC 4 38 033,543 68,244 b
AxBxC 12 25 349,182 15,161 o
Zbytek? 70 9 753,032
Celkem'” 107 222 501,942

** statisticky vysoce pritkazny rozdil'! (P < 0,01)

Pritkazné rozdily'?

Varianty'? primér'® (mg.kgPPP' & h.'%) Tukey
Plné ochrana proti plisni bramborové!S, herbicid'® 103,47 5% 8,47
Bez ochrany proti plisni bramborové'4, mechanicka kultivace'” 84,23 1% 10,39
Bez ochrany proti plisni bramborové, herbicid 80,48
Plna ochrana proti plisni bramborové, mechanicki kultivace 79,24

For 1-12 see Tab. I, for 13-21 see Tab. III
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V. Obsah glykoalkaloidi (mg‘kg") v hlizich brambor skladovanych rozdilné dlouhou dobu (primér ze dvou skladovacich obdobi —
1994/1995 a 1995/1996) — Content of glycoalkaloids (mg.kg") in potato tubers stored different time (average of two storage periods —

1994/1995 and 1995/1996)

o o < a-chaconin = o-solanin = Celkem® GA
x 5y x 5 X &
Krystala 66,66 37,07 16,91 3,49 83,57 40,41
8. Karin 95,13 38,10 25,39 6,47 120,52 64,42
Arnika 58,08 29,53 16,01 4,70 74,09 33,98
Krystala 74,93 8,24 21,80 6,58 96,73 14,74
9. Karin 105,19 46,45 29,82 5,77 135,01 52,13
Arnika 62,34 35,14 12,84 1,78 75,18 36,21
Krystala 78.29 35,22 21,52 10,98 99,81 46,14
L. Karin 113,63 53,34 30,70 16,18 144,33 69,36
Arnika 64,63 35,14 15,94 4,37 80,57 39,41
Krystala 67,83 32,61 19,61 3,27 87,44 35,82
4. Karin 93,71 17,65 29,32 4,02 123,03 21,63
Arnika 64,60 28,94 11,82 2,26 76,42 31,15

'month, zvariely, *total

Vysledky z roku 1996 byly ziskany s finan¢ni pod-
porou MZe CR prostfednictvim NAZV (& projektu
EPO960006563).
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Z VEDECKEHO ZIVOTA

Ohlédnuti za konferenci AGROREGION 1997

V ramci doprovodnych programii zemé&délské vysta-
vy Zemé Zivitelka usporidala Zeméd€lska fakulta Jiho-
&eské univerzity ve dnech 3. a 4. z4fi 1997 mezinarodni
védeckou konferenci AGROREGION 1997, jejimZ
hlavnim zaméfenim byla problematika soucasného ze-
médélstvi a dile oblast uplatnéni pifipadovych studii.
Utastnikim konference pfineslo fadu aktuélnich pod-
nétd vystoupeni renomovanych zastupcu ¢lenskych ze-
mi EU, zejména pak koncipovani spole&né agrarni po-
litiky a stabilizace venkova.

Na plenéarni zasedani navazovalo jednéni jednotli-
vych sekei:

1. Ochrana Zivotniho prostiedi
blok I — toxické latky v Zivotnim prostfedi
blok II — ochrana genofondu
. Zpracovani a ochrana pudy
3. Rostlinna vyroba a picninafstvi
blok I — hospodaieni na orné piidé v margindlnich
podminkéch
blok II — uplatnéni picnich porosti v podminkich
zvySenych ekologickych poZadavki
. Zivotiina vyroba
. Ekonomika a informatika
. Rizeni a obchod
. Pripadové studie
Byla vydéina série sbornikli — pfispévky ze sekci 1
az 3 jsou zatazeny ve sborniku I (celkem 71 referatu).
Vét§inou piispévku prezentovanych v agronomicky
orientovanych sekcich se prolinaly aspekty poZadavki
ochrany genofondu a krajiny, racionalni produkce

N

NN B

Doc. Ing. Jan Moudry, CSc.
Doc. Ing. Frantifek Klimes, CSc.

v marginélnich podminkach a problematika restruktu-

ralizace rostlinné produkce.
Ze Siroké $kaly prispévki lze vyjmenovat okruhy,

na které se zaméfovala vétSina vystupujicich:

— pidoochranné systémy a perspektivni postupy pfi
zpracovani pudy

— vyZiva a hnojeni rostlin ve vztahu ke kvalité, vynosu
a ochrané biosféry

— uplatnéni perspektivnich odrid jak u polnich plodin,
tak u travnich porosti

— roz8ifovéani sortimentu plodin (zavadéni alternativ-
nich plodin apod.)

— racionalizace a ekologizace péstitelskych systému
v margindlnich podminkéch

— posilovani mimoprodukénich funkei a rozvijeni kra-
jinotvorné funkce agrocenéz a protocendz

— specifické pfistupy pfi hospodafeni na zemé&d&lské
pidé v podminkich zvySenych ekologickych poza-
davki

— omezovini rizik zejména ve vztahu k Zivotnimu
prostiedi a ke kvalité rostlinné produkce
Jednani konference AGROREGION 1997 ukdzalo,

Ze védeckovyzkumna zikladna na useku agronomic-

kych disciplin nejen akceptovala poZadavek na trvale

udrZitelné hospodareni v krajing, ale i aktivné pfispiva

k prohlubovani tohoto otevieného pfistupu se zvlast-

nim zfetelem na zna¢né riiznorodé ekologické podmin-

ky i diferencované hospodafeni na pidé ve vazbé na

rozdilné podminky ekonomické.

JihoGeskd univerzita, Studentskd 13, 370 05 Ceské Budéjovice, Ceskd republika
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EFFECT OF FUSARIUM SPP. AND ALTERNARIA SP.
ON PEA SPROUTING

VLIV FUSARIUM SPP. A ALTERNARIA SP. NA VZCHAZENI HRACHU

E. Prokinova, Z. Markova

Czech University of Agriculture, Praha, Czech Republic

ABSTRACT: Influence of seed-borne fungi (Fusarium oxysporum f. sp. pisi, Fusarium lateritium and Alternaria tenuissima)
on pea seedling’s germinating power, growth and health was tested. The inoculum was applied to seeds, into the growing
substrate and to the seedlings. In all infected variants a sprouting inhibition was found, at majority of these decreased intensity
of plant’s growth too. Plants in all infected variants showed worse health comparing to the control plants. Differences
depended both on way of inoculum application and on the fungus species. In all infected variants the plants had lower weight
of roots than the control plants. All tested micromycetes had a negative influence on germinating power, growth and health
of pea plants.

pea; Fusarium; Alternaria; sprouting; growth; diseases

ABSTRAKT: Dobry zdravotni stav osiva je zdkladnim pfedpokladem zdravého porostu. Jednim z faktord, které ovliviiuji
zdravotni stav osiva, je pfitomnost nebo absence fytopatogennich mikromyceti na (v) semeni a jejich pisobeni na semeno,
kli¢ni a vzchézejici rostlinky. Mezi vyznamné fytopatogenni houby pfenosné i osivem hrachu patfi Fusarium oxysporum.
Houba vyvolavi tracheomykézu s naslednou inhibici riistu, nékdy vadnutim, Zloutnutim a zasychanim napadenych rostlin.
U nés je tento patogen b&Zn& rozsifen. Za primarni zdroj infekce je povaZzovana puda, byl prokézén i pfenos osivem; také pfi
kontrole zdravotniho stavu ve vzorku v naSi laboratofi bylo z nékolika semen ze sklizné roku 1996 izolovano Fusarium
oxysporum. Za slabého patogena je povaZovano Fusarium lateritium. Houba mad Siroky okruh hostitelt, nejéastéji se nachédzi
na oslabenych &astech rostlin. Napada v8ak i cévni soustavu rostlin. Alternaria tenuissima je Castéji popisovéna jako saprofyt,
je soucasti mikroflory osiva. Je znama i jako patogen. Cilem nasi prace bylo pokusné prokazat, jaky je vliv jednotlivych
mikromycetl izolovanych z osiva hrachu na vzchazejici rostliny, do jaké miry mohou mikroskopické houby pfenosné osivem
ovlivnit rist vzchézejicich rostlin. V testech byly pouZity izolaty: Fusarium oxysporum f. sp. pisi (Fox), ze sbirky VURV
v Praze-Ruzyni, Fusarium lateritium (18) a Alternaria tenuissima (19), ziskané z osiva hrachu v laboratofi katedry ochrany
rostlin CZU v Praze. Pokusy prob&hly v letech 1995 a 1996 za finan¢ni podpory GA CR (&. 521/96/0616). Byly pouZity tfi
zpusoby inokulace: méaeni semen v suspenzi spor a mycelia hub po dobu 20 min bezprostfedné pred setim (s), zapraveni
inokula do péstebniho substritu pied setim ve formé kultury na agarovych tericich (sb) a zdlivka suspenzi spor a mycelia
hub ke vzchazejicicm rostlinam (z). Statistické vyhodnoceni nékterych ukazateli bylo provedeno analyzou rozptylu. Vzcha-
zivost mély nejniZsi rostliny ve varianté inokulace semen, a to v pofadi: nejméné ve varianté Fox-s, vice ve variantich 18-s
(F. lateritium), 19-s (A. tenuissima) a kontrola. O néco vétsi vzchazivost byla zaznamenéna ve varianté inokulace substratu,
a to ve stejném poradi (tab. I, obr. 1). Intenzita ristu byla hodnocena jako vyska rostlin ve sledované varianté méfena
v Casovych intervalech. Vysledky jsou znazornény na obr. 2a, 2b a 2c. Tab. II a obr. 3 dokumentuji mnoZstvi odumielych
rostlin v jednotlivych variantich, v tab. III jsou uvedeny tdaje o po¢tu napadenych rostlin pfi skonceni pokusu. Symptomy
napadeni se projevily ve viech variantich véetné kontrolni. Celkové mnoZstvi napadenych a odumfelych rostlin podéva obr. 4.
Nejvétdi polet zdravych rostlin bez pfiznaki napadeni byl zji$tén v kontrolni varianté, Zadné zdravé rostliny nebyly nalezeny
ve variantach Fox-sb a 18-sb (obr. 5). Rostliny ve viech infikovanych variantich mély niZ§i hmotnost kofent neZ rostliny
kontrolni (obr. 6). VSechny tfi druhy zkoumanych mikromycetl negativnim zpuisobem ovliviiuji vzchéazivost. Vliv je patrny
ve dvou smérech: opoZduji vzchazeni rostlin a vzchazi men§i pocet rostlin. Ze ziskanych vysledkl a v souvislosti s vysledky
drivéjSich testi lze vyvodit, Ze infekce osiva houbami F. oxysporum f. sp. pisi, F. lateritium a A. tenuissima ma v podminkach
piihodnych pro rozvoj patogeni za nisledek preemergentni odumirdni rostlin, infekce z pidy hraje vyznamnou roli pfi
odumirani vzeslych rostlinek.

hrach; Fusarium; Alternaria; vzchazivost; rist; choroby
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INTRODUCTION

Diseaseless seeds are one of a basic presumption for
diseaseless plants. One factor affecting health of seeds
is a presence or absence of phytopathogenic micromy-
cetes on (in) the seeds and their influence on seed,
germination and sprouts. Among serious phytopathoge-
nic fungi Fusarium oxysporum f. sp. pisi, was found
too. The fungus causes tracheomycosis followed by
growth inhibition, yellowing, wilting and shrinking of
infected plants. In the Czech Republic this fungus is
widespread (Ondfej, 1975; Zeménkova, 1996).
The soil is considered to be the primary source of ino-
culum, but seed transmitting is known, too (Ri-
chardson, 1979). Also in our laboratory we isolated
F. oxysporum from a few seeds of 1996 samples. Fu-
sarium lateritium is known as a weak, facultative path-
ogen. It has a wide range of host plants, usually found
on weak dying parts of plants (Bilaj, 1977, Domsch
et al., 1980). F. lateritium can cause a tracheomyco-
sis, too (Brayford, 1993). Alternaria tenuissima is
mostly described as a saprophytic organism, often
a part of seed microflora, but it can be a pathogen, too
(Fassatiova, 1979; Rotem, 1994). Ghaffar
(1971) described pathogenic character of A. tenuissima
on Cajanus cajan (Fabaceae). In this case A. tenuissi-
ma produces host specific toxin throughout the spore
germination. Author found that this toxin has a similar
effect on pea — therefore it caused a leaf spot. The
author reports that this toxin can be directly connec-
ted with the first stage of A. tenuissima infection. In
our work we wanted to prove experimentally the in-
fluence of separate micromycetes on seedlings, to
prove the level on which the seed microscopic fungi
— including nonserous pathogens — can affect the
growth of plants.

MATERIAL AND METHODS

We used these isolates of micromycetes for our
tests: Fusarium oxysporum f. sp. pisi — the isolate ori-
ginate from the Department of Plant Pathology of In-
stitute of Plant Production, Prague. It was isolated from
diseased pea plant; Fusarium lateritium and Alternaria
tenuissima were isolated from pea seeds in our labora-
tory using the conventional method — cultivation on
agar plates. The cultures were determined in the Czech
Collection of Microorganisms of MU in Brno, too. Tes-
ting plant was pea, variety Komet. This variety has
more intensive growth in the first stage and is tolerant
to the pathogens, including Fusarium species. Pot ex-
periments were done in the glasshouse of University
throughout 1995 and 1996 years with financial aid of
Grant Agency of CR (no. 521/96/0616). For growing
we used plastic bags with sterile substrate, each variant
was kept in metal plate to prevent contingent transmis-
sion of pathogens among the variants. An average day
temperature was 19 °C.
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Variants of experiment:

Variant-
-sign
Fox-s

Inoculum Application method

seed inoculation
(dipping of seeds in

Fusarium oxysporum f. sp. pisi

18-s Fusarium lateritium suspension of CFU

. L (colony formin
19-s Alternaria tenuissima units) ¥or 20 m%n
Fox-sb | Fusarium oxysporum f. sp. pisi | substrate inoculation

(getting of agar

18-sb Fusarium lateritium disks with culturs of
fungus into the
19-sb Alternaria tenuissima subgtmte)
Fox-z | Fusarium oxysporum f. sp. pisi flooding with CFU
18-z Fusarium lateritium suspension to the
v e sporus
19-z Alternaria tenuissima
without inoculation

K control

Each variant has four repeatings per 10 seeds. To
present rapid drying of substrate and to keep suitable
conditions for infection increasing, all pots were cove-
red with PE foil throughout the first 10 days. The ger-
minating power, growth intensity, number of diseased
plants, number of dead plants were observed. We gave
attention to the weight of fresh and dry mass of roots,
too. We were interested in differences among all va-
riants and way of inoculum applied and among separate
fungi. We assessed the disease grade, too. It was ex-
pressed by size of shrivelled plant part. The experiment
took 47 days. The last day plants were taken out from
pots and washed carefully with tap water. The roots
were weighed. Analysis of variance was used for asses-
sing of some results.

RESULTS

The germinating power was observed on 4th, 7th
and 10th days after sowing. On the 4th and 10th days
the greatest sprouting had the control variant, the smal-
lest one was found in variants where the seed inocula-
tion was done. The worst result had at variant with
F. oxysporum. Later the differences between control
and infected variants were smaller. The smallest sprou-
ting was observed in variants with F. oxysporum ap-
plied on seeds (42.5%), and into the growing subs-
trate (65%). The same result (65%) gave inoculation
of seeds with F. lateritium. Relatively high sprouting
was observed when A. tenuissima and F. lateritium
were applied to the seedlings as water suspension.
The best result gave the control variant (95%) (Tab. I,
Fig. 1).

Growth intensity was recorded as an average height
of plants. Variants in which seed inoculation was used
had similar growth intensity, control plants reached the
bigger height (Fig. 2a). In variants where inoculum was
applied into the growing substrate only F. lateritium
caused bigger growth depression (Fig. 2b). There were
not differences among growth intensity in different va-
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. Effect of micromycetes and inoculum application way on pea sprouting

4th day 7th day 10th day 4th day | 7th day | 10th day

Variant | gym of standard | sum of standard | sumof | standard N

plants i deviation [ plants o deviation| plants 4 deviation %
Fox-s 0.75 7.50 1.30 3.75 37.50 1.92 425 42.50 1.92 7.50 37.50 42.50
18-s 4.50 4.50 2.60 6.25 62.50 2.59 6.50 65.00 2.87 4.50 62.50 65.00
19-s 1.75 17.50 1.48 725 72.50 0.83 7.50 75.00 1.12 17.50 72.50 75.00
Fox-sb 4.50 45.00 1.12 6.25 62.50 0.83 6.50 65.00 0.87 45.00 62.50 65.00
18-sb 575 57.50 0.83 7.50 75.00 1.50 8.00 80.00 1.22 57.50 75.00 80.00
19-sb 6.25 62.50 2.17 9.00 90.00 1.22 9.00 90.00 1.22 62.50 90.00 90.00
Fox-z 1.00 10.00 1.22 6.00 60.00 2.12 7.50 75.00 1.79 10.00 60.00 75.00
18-z 3.00 30.00 1.92 8.75 87.50 1.30 9.00 90.00 1.00 30.00 87.50 90.00
19-z 5.75 57.50 1.92 7.00 70.00 0.71 8.50 85.00 1.09 57.50 70.00 85.00
K 8.25 82.50 1.48 875 87.50 0.83 9.50 95.00 0.50 82.50 87.50 95.00

100% = 40 seeds

100 1 1. Sprouting (%)

H ——
“ %] "] o o o N N N X
£ 4 & %2 7 2 ¥ I 3 Bathday
o - e 2 &g ¥ = M 7th day
variants 0O10th day

riants when the micromycetes were applied as water  throughout the first three weeks in variants where seed
suspension of CFU to seedlings (Fig. 2c). inoculation was used, whereas in variants with substra-

Number of dead plants. Most of plants died in the te inoculation and application of water suspension
variant F. lateritium into the growing substrate (21.9%)  a part of plants died later (Tab. II). It corresponds with
and in the variant seed inoculation with A. tenuissima  the fact that the applied inoculum — phytopathogenic
(20%). The best results were observed in the variant micromycetes here — needs certain time of contact with
with F. lateritium applied in the form of water suspen-  environment and host plant. During it fungi increased
sion to the sprouts — no plant died (Fig. 3). According in number, colonized environment and they were able
to the presumption that the majority of plants has died  to attack plant and cause disease.

I1. Percentage of dead plants

Variant Fox-s I 18-s 19-s Fox-s 18-s 19-s Fox-s 18-s I 19-s 1 K
Control day %o
14. 0.0 3.8 0.0 0.0 12.5 0.0 0.0 0.0 0.0 0.0
17. 5.9 7.7 33 0.0 12.5 0.0 0.0 0.0 0.0 0.0
21. 59 T 33 0.0 15.6 28 0.0 0.0 0.0 53
28. 5.9 77 33 38 18.8 2.8 34 0.0 29 5.3
32. 59 77 33 115 18.8 2.8 34 0.0 29 53
47. 5.9 11.5 20.0 1.5 21.9 2.8 34 0.0 59 53
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30+
25 1
20 e
E
S
15 +
—&—Fox-sb
10 4 —i—18b-sb
~—&—19-sb
53 K
0+ + t t + t t i
T 10. 14 17. 21. 24, 32, 37

control day

2a. Seed inoculation (cm of plants)

control day

2c. Height of plants (cm) — flooding

Disease symptoms. The first symptoms occurred on
10th day after sowing of plants in variants with F.
oxysporum and F. lateritium. We found shrivelling of
top leaves tips (without yellowing), leaves rolled up-
wards around the central leaf nerve. Some plants were
inhibited in growth and had slightly deformed habitus.
A few days later the symptoms occurred in variants
infected with A. tenuissima. Two weeks after sowing
the first plants died in variants inoculated with F. late-
ritium (seed and substrate inoculation). Disease symp-
toms occurred in the control too, but only 20 days after
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7 10. 14 17. 21. 24 32, 37.
control day

2b. Substrate inoculation (cm of plants)

sowing. From the beginning of 4th week, the yellowing
was seen in all variants, the lower leaves withered
(Tab. II, Fig. 3).

Disease symptoms at the end of experiment:

F. oxysporum: In plants were found brown to black-
-brown root necks, brown rot of roots. Rootlets were
without disease symptoms. Vascular bundles had oran-
ge to brown-orange colour.

F. lateritium: The symptoms were similar to the abo-
ve-described. Vascular bundles were yellow-orange.

A. tenuissima: Very similar symptoms to the above-
-described. In addition, the black rootlets were found
in variants where seeds and substrate were inoculated.
These symptoms did not occur in the variant with water
suspension applied to the seedlings.

Control: Majority of plants showed the same symp-
toms as in variants with F. oxysporum (Tab. III).

Rate of shrunk plants on the last day of experiment:

Variant Degree Used scale

Fox-s 2 0 without symptoms
Fox-sb 2 1 plant shrivelled from 1/3
Fox-z 2 2 plant shrivelled from 1/2
18-s 3 3 plant shrivelled from 2/3
18-sb 3 4 dead plant

18-z 3

19-s 4

19-sb 34

19-z 3

K 2

Sum of diseased and dead plants. Disease symptoms
occurred in all tested variants including the control.
The highest number of diseased and dead plants were
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4. Percentage of discased and dead plants

in variants inoculated with F. oxysporum and F. lateri-
tium, there were differences among methods of inocu-
lation (Fig. 4). The most plants without disease symp-
toms were found in the control, on the opposite, no
plants without symptoms occurred in substrates inocu-
lated with F. oxysporum and F. lateritium (Fig. 5).

Results of reisolations from diseased plants
(roots, root neck, leaves, young pods were used). Ino-
culum:

F. oxysporum: In all parts of plant of the genus Pe-
nicillium was found, on root neck F. oxysporum, too.

F. lateritium: In all parts of the genera Penicillium
and Fusarium were isolated.

A. tenuissima: From pods, leaves and black rootlets
A. tenuissima, A. alternata and Epicoccum sp. were
isolated, in root neck F. oxysporum was found.

Control: From pods, leaves and root neck A. alter-
nata and Epicoccum sp. were isolated, from cellum F.
oxysporum in addition.

Considering the fact that the sterile growth substrate
was used and there was no possibility of pathogens
spreading by water (plastic bags of each variant were
kept in plate), we suppose the seeds were a source of
F. oxysporum infections. From all plants of every vari-
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6. Weight of fresh mass and dry matter of roots (g)

ant we isolated the genus Penicillium and very often
occurred the genera Epicoccum and Alternaria (A. al-
ternata). Representants of these genera are present eve-
rywhere, their spores can be found in air too. So it is
not surprising to find them on the plants growing in the
glasshouse.

Weight of roots. The greatest weight of both fresh
and dry mass of root was reached by the control plants.
Infected plants had lower weight of roots, especially in
the variant Fox-s and 19-sb (Fig. 6).

Results of one-way analysis of variance:

A. Fresh weight of roots: variants Fox-s, Fox-sb,
19-s, 19-sb, 19-z and 18-z had statistically conclusive
lower weights compared to the control on the signifi-
cance level 99%. On significance level 95% lower
weight than in the control was found in variants 18-s
and Fox-z. There was a statistically conclusive differ-
ence between 19-sb and 18-z variants on significance
level 95%.

B. Dry weight of roots: On significance level 99%
statistically conclusive lower weight compared to the
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III. Percentage of plants with disease symptoms

Variant Sum %o
Fox-s 15 88.2
Fos-sb 23 88.5
Fox-z 24 82.8
18-s 22 84.6
18-sb 25 78.1
18-z 33 91.7
19-s 10 333
19-sb 7 19.4 number of plants with symptoms caused by A. tenuissima (black rootlets)
19-z 0 0.0
19-s 21 70.0
number of plants with symptoms caused by F. oxysporum and A. tenuissima
19-sb 25 69.4 (brown hypocotyl and black rootlets)
19-z 26 76.5
K 17 44.7

100% = number of sprouted plants

control was reached by the variants Fox-s, Fox-sb and
19-sb. On significance level 95% lower weights than
roots of control plants had the plants of 19-s, 18-sb,
Fox-z and 19-z variants. Among weights of control
plant’s roots and roots of 18-s and 18-z the differences
were not statistically significant.

Results of multifactor analysis of variance:

The first part of variability represented the effect of
inoculation method, the second one the influence of
separate micromycetes. Plants of all inoculated variants
had lower weight of roots than the control plants. On
significance level 99% a statistically conclusive diffe-
rence was between the control and substrate inoculati-
on, on significance level 95% among control and other
variants. Statistically conlusive differences (on signifi-
cance level 99%) between A. tenuissima inoculated va-
riants and control were found, between control and F.
oxysporum inoculated variants was the difference sta-
tistically conlusive on significance level 95%. Statisti-
cally conclusive differences among methods of inocu-
lum application mutually and micromycete’s influence
mutually were not found.

DISCUSSION

The all three species of micromycetes have shown
negative influence on sprouting — it corresponds with
literature data (Benada, 1958; Semenov, 1984
etc.). The effect is obvious in two ways: there is
a sprouting inhibition and lower number of seedlings
occurs. Amount of shoots was the smallest when the
seeds were inoculated — so when the F. oxysporum f.
sp. pisi, F. lateritium and A. tenuissima are present on
the seeds we can suppose stronger inhibition of sprou-
ting in field conditions to, despite of there is a pre-
sumption of reducing this negative effect due to com-
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petition and antagonism of other soil microorganisms.
Only 42% plants of seeds inoculated with F. oxyspo-
rum, 65% of seeds inoculated with F. lateritium and
75% from A. tenuissima inoculated seeds sprouted. In
the control the germinating power was 95%. These re-
sults correlate with the results of the test in which the
effect of the same isolates on pea germination were
observed. The micromycetes inhibited the growth of
roots and rootlets, but did not affect the germination
(Prokinova, Bure$ova, 1996). So it can be
concluded that the seeds infected with F. oxysporum f.
sp. pisi, A. tenuissima and F. lateritium resulted in pre-
emergent dying of plants in conditions favourable for
development of pathogens. There were more obvious
differences between inoculated and control plants in
growth rate when the seeds were infected. Among ino-
culated variants such differences were not found. In all
variants, regardless of way of inoculum application, the
difference between infected and control plants were
bigger at first growth stages. Growth intensity is con-
nected with the roots development. The smaller root
system, the bigger infected part of roots which shows
the disease symptoms (various types of necrosis), the
smaller supplying of the plant with water and nutrients.
The lowest weight of fresh roots had the plants from
seeds inoculated with F. oxysporum and plants in the
variant 19-sb (A. tenuissima put into the growing sub-
strate). Connecting the inoculum application method,
the lowest germinating power and root’s weight caused
F. oxysporum applied on seeds, the biggest number of
plants were diseased and died when pathogen was ap-
plied as water suspension of CFU. Seed infection is
a primary cause of preemergent dying of plants, while
soil as a source of pathogen inoculum plays an impor-
tant role in dying of sprouted plants. Regarding the fact
that the other two fungi — F. lateritium and A. tenuis-
sima — caused important decrease of sprouted disease-
less plants too, we assume it would be suitable to make
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everytime laboratory tests of seeds health and for eva-
luating to take the amount of the above-mentioned mic-
romycetes into account. (The harmfull effect of
F. oxysporum, F. lateritium and A. tenuissima is de-
scribed by other authors —e.g. Kovacikova, 1977;
Nutsugah, 1994).

F. oxysporum, F. lateritium and A. tenuissima affect
negatively sprouting, growth and health of pea plants
both when they are present in seeds or in soil. The
source of infection can be in seeds and soil. Conside-
ring this fact, it is possible to recommend the use of
treated seeds — the suitable mordant inhibits the deve-
lopment of seed-borne pathogens at the same first stage
of plant growth. A necessary measure is a crop rotation
to prevent cumulation host specific pathogens in soil
due to frequent growing of the same crop (host). Sui-
table is using of tolerant varieties and biological con-
trol, too.
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CLONING AND SOME PROPERTIES OF DNA SEQUENCES
OF HOP (HUMULUS LUPULUS L.) AMPLIFIED BY PCR
USING CONSERVATIVE MOTIFS OF 7SL RNA GENES

KLONOVANI A NEKTERE VLASTNOSTI SEKVENCI DNA CHMELE
OTACIVEHO (HUMULUS LUPULUS L.) AMPLIFIKOVANYCH POMOCI
PCR S POUZITIM KONZERVATIVNICH MOTIVU SPECIFICKYCH PRO
7SL RNA GENY

J. Matousek, L. Trnéna, V. Chrastkova

Institute of Plant Molecular Biology, Academy of Sciences of the Czech Republic, Ceské
Budéjovice, Czech Republic

ABSTRACT: PCR products amplified from hop genomic DNAs using conserved motifs of 7SL RNA genes were partially
characterized. Direct primers, overlapping RNA polymerase III promoter-like box (box A) on the 5’ end and the conserved
sequence designated B element on the 3" end of 7SL DNA, yielded 7SL-specific sequences, which showed conservative
micro-RFLP patterns. Reverse primers designated RevA and RevB, which were complementary to A and B elements, respec-
tively, led to amplification of variable PCR products. These products did not hybridize with a 7SL RNA specific probe.
A PCR priming either by single RevA or by RevB or by the combination of these two primers was analyzed. While RevA
primer led to amplification of relatively broad spectrum of DNA products ranging from 180 bp to more than 2 kb, the spectrum
characteristic for the RevB primer was more simple. Besides several (0.5 to 1 kb) products, there was a distinct product about
260 bp. A series of new bands, which appeared only when RevA and RevB were used in combination, were analyzed in more
detail on acrylamide gels. These distinct bands, which represent putative intergenic spacers, ranged from 50 to 270 bp.
Comparisons of these spacers characteristic for different hop genotypes showed minor differences in their electrophoretic
mobility, suggesting a very narrow range of fragment length polymorphism of some of these sequences, from single to several
nucleotides. The HindIII pattern of genomic 7SL DNA sequences from Osvald clone 72 exhibited bands corresponding to
restriction fragment lengths of approximately 7.09, 1.72, 0.78, 0.55, 0.29 and 0.2 kb. A plasmid library enriched for these
fragments was established and two 7SL DNA clones were analyzed by TGGE. These sequences had melting points similar
to that, described previously (Matousek, Trnénd, 1996) and identified in the GenBank as 7SL RNA from cv. Spalter
(AC X65985). Partial sequencing of these two clones upstream promoter Box A, i.e. in the position of the intergenic spacers,
revealed only 56% homology between them and the presence of several stop codons, confirming non-coding DNA regions.

Humulus lupulus L.; 7SL RNA genes; DNA polymorphism

ABSTRAKT: V prici byly ¢aste¢né charakterizovdny sekvence ziskané polymerizovou fetézcovou reakci (PCR) pfi ampli-
fikaci genomové DNA chmelu otigivého pomoci konzervativnich motivii specifickych pro 7SL RNA geny. Pfi pouZiti
kombinace primeru pfekryvajicich interni promotor A pro polymerazu IIl na 5’ konci a primeru, jeZ odpovidal konzervativ-
nimu elementu B na 3’ konci (Matou3ek, Trnénad, 1996), dochizelo k amplifikaci 7SL-specifickych sekvenci, které
mély po $té€peni u riznych kultivari konzervativni spektrum mikro-RFLP. Reverzni primery, které byly komplementarni
k uvedenym sekvencim (oznaleni RevA a RevB), vedly k amplifikaci produktli PCR majicich riznou délku. Tyto sekvence
nehybridizovaly se sondou specifickou pro 7SL RNA. Podrobné byly sledovdny PCR produkty ziskané pfi pouZiti samotnych
primer RevA nebo RevB nebo pfi jejich kombinaci. Zatimco primer RevA vedl k amplifikaci pomérn& Sirokého spektra
DNA od 180 bp do produktt vétsich neZ 2 kb, spektrum charakteristické pro RevB bylo pomérné jednoduché a kromé& nékolika
prouZki v oblasti od 0,5 do 1 kb zde dochazelo k akumulaci majoritniho produktu majiciho 260 bp. Pfi pouZiti kombinace
obou primerii RevA a RevB byla pozorovina akumulace novych produkti PCR, které byly detailné charakterizoviny na
akrylamidovych gelech. Tyto dominantni produkty, patrné reprezentujici intergenové mezerniky mezi individualnimi geny
pro 7SL RNA, mély velikost od 50 do 270 bp. Porovnani téchto spekter u riiznych kultivari odhalilo pouze minoritni, aviak
reproducibilni rozdily v jejich elektroforetické pohyblivosti, coZ ukazuje na pomérné dzky rdmec polymorfismu v délce
né&kterych z téchto sekvenci, a to od jednoho do nékolika nukleotidi. RFLP spektrum genomové DNA chmele pfi $t€peni
restriktdzou HindIII ukazovalo na fragmenty o velikosti 7,09; 1,72; 0,78; 0,55; 0,29 a 0,2 kb. Na zdkladg téchto fragment
byla konstruovéna knihovna specifickych klonii a dva 7SL DNA klony byly analyzovany pomoci TGGE. Tyto sekvence mély
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teplotu denaturace podobnou jako 7SL DNA, jeZ byla popsédna v piede$lé praci (Matou§ek, Trnénd, 1996) a identifi-
kovéna v genetické databazi (GenBank) jako 7SL RNA z kultivaru Spalter (AC X65985). Parciélni sekvenovani téchto dvou
klonu v pozici intergennich mezernikd odhalilo mezi nimi pouze 56% homologii a pfitomnost nékolika termina¢nich kodont,

coZ potvrzuje pritomnost nekodujicich oblasti DNA.

Humulus lupulus L.; 7SL RNA geny; DNA polymorfismus

INTRODUCTION

Polymorphism on the DNA level is the best tool to
mark or to “fingerprint various genotypes. There is
a clear advantage over classical protein-based analysis
of polymorphism, where high physiological variability
or low stability is often observed. While some DNA
sequences (especially protein coding regions of some
genes) are evolutionary conserved, organization of
other sequences allows fine genome resolution. For in-
stance, non coding regions of 5S rRNA genes exhibit
high variability on the level of individual genotypes.
These genes contain very conservative coding regions
and divergent nontranscribed spacers (NTSs)
(Specht et al., 1990). On the one hand, NTSs se-
quences are suitable for portraying of genomic DNA,
as they are extremely heterogeneous and differ in both
length and sequence, and on the other hand, there are
some short conserved domains within NTS, which can
be used as targets for universal PCR primers. Also
genes for TDNA recently analyzed by RFLP in hop
(Pillay, Kenny, 1996), show some variability in
their intergenic spacer regions.

In the present study our attention has been paid to
RNA polymerase III driven sequences — genes for 7SL
RNA. It was shown previously (MatouSek,
Trnéné, 1996) that certain conserved sequences, ele-
ment A in hop 7SL RNA described so far in the Gen-
Bank (Benson et al., 1993), which overlap internal
promoter-like box A characteristic for RNA polymerase
III (Poritz et al.,, 1988) on 5 end and conserved
sequence designated element B on 3’ end can serve as
effective primers for PCR amplification of 7SL. RNA-
-specific genomic sequences. 7SL RNA sequence vari-
ants and microdiversity was demonstrated on the RNA
level in several plant species, like maize (Campos et
al., 1989), wheat (M arshallsay et al., 1989) or to-
mato (Riedel at al., 1995). In our previous experi-
ments 7SL RNA polymorphism in hop (M atousek,
Trnéna, 1996), using the TGGE method (Riesner
et al., 1989), was demonstrated. Although sequence
variability of 7SL RNA in plants was demonstrated, no
information is available about the genomic organiza-
tion of plant 7SL RNA NTSs. In this study we isolated
and partly characterized PCR products amplified from
genomic DNA of H. lupulus using conserved primers
specific for 7SL RNA genes. Our observation suggest
a micropolymorphism in 7SL RNA-genes and their pu-
tative intergenic spacers. This suggest to employ fine
sequencing-based methods to achieve significant 7SL
resolution for practical genotype portraying.
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MATERIAL AND METHODS
Plant material and DNA isolation

For DNA isolation young hop leaves from the fol-
lowing hops were used: Osvald clones 31 and 72, Yeo-
man and Wye Challenger. This material was obtained
from the Hop Institute GmbH, Zatec, Czech Republic.
Genomic DNA according to the method of Amasino
et al. (1984) with minor modifications was isolated. Ac-
cording to our results these modifications are important
to achieve good yield of DNA from fully expanded
leaves. As a source material we used leaves stored in
dark at 15 °C for 24 h. We used 1.3M salt and 2.5%
CTAB concentration in the DNA extraction buffer.
Temperature of DNA extraction was increased from 60
to 62 °C and extended time of chloroform extraction to
40-50 min while shaking. DNA samples were stored
frozen in TE buffer until used.

PCR amplification, sequence cloning and analysis

DNA was amplified according to scheme below,
using primers prepared by LAMBDA BIOMED
(Czech Republic) derived from conserved sequence
elements (Matousek, Trnénd, 1996) found in
hop 7SL RNAs, which were published in GenBank
database (Benson et al.,, 1993). For amplification of
7SL core sequence we used primers designated Rogl7a and
Rogl7b as described previously (Matou$ek,
Trnéna, 1996). To amplify putative intergenic
spacer regions (containing short 7SL stretches adja-
cent to the conserved boxes) we used primers desig-
nated RevA (5’ACATTGGGTTCACCCCC3’) and
RevB (5’CGTGGCCGGGCAATAGG3’). For PCR
“error-free PWO DNA polymerase (AGS GmbH,
Heidelberg) was used exclusively. In the standard PCR
protocol we performed 3 min denaturation in the first
cycle and then 40 subsequent PCR cycles including
denaturation at 94 °C for 80 s, annealing at 48 °C for
100 s and synthesis at 72 °C for 80 s. PCR cycles were
terminated by 10 min synthesis at 72 °C and by cooling
the samples to 4 °C. Resulting PCR products were pu-
rified utilizing QIAquick Spin PCR Purification Kit
(Qiagen, HILDEN, FRG) and analyzed by acrylamide
gel electrophoresis. Electrophoresis was performed un-
der native conditions in gels 160 x 250 mm in 89mM
Tris, 89mM boric acid, 0.24mM EDTA, pH 8.3 (1 x TBE)
and stained by silver nitrate according to Schumacher
et al. (1986). Dry gels were scanned and analyzed on
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ULTROSCAN (LKB) using “1D* and “compare com-
puter programs 2.1 (LKB).

To prepare 7SL hop clones containing sequences
upstream the RNA polymerase Box A, a plasmid li-
brary was established from HindIII fragments identified
by RFLP using the following procedure: HindIII frag-
ments hybridizing with 7SR probe (Matou3ek,
Trnénd, 1996) were extracted from agarose gels us-
ing Qiagen Gel Extraction Kit (HILDEN, FRG) and
ligated with HELPAC helper sequence (unpublished)
having HindIII site on the 3’ end and position for spe-
cific primer called DGG on its 5” end. Ligated products
were purified using Qiagen protocol and re-amplified
using DGG and Rog26b primers. Rog26a is identical
to conserved motif (S"TGTAACCCAAGTGGGGG3’),
having attached HindIII site on its 5° end. A cleaving of
re-amplified products with HindIII lead to dissociation of
HELPAC helper sequence from 7SR fragments. These
fragments were cloned into the vector pBluescriptll SK-
and analyzed by molecuar hybridization, by TGGE and
by sequencing. Standard 35 sequencing utilizing Se-
quenase Version 2.0, T7 DNA polymerase (UNITED
STATES BIOCHEMICAL CORP., Cleveland, USA)
was performed. For sequence analysis and comparisons
DNASIS Ver. 5.0 (PHARMACIA, LKB) was used.

SPACER
7SL RNA GENE

7SL RNA GENE

radioactivity of approximately 10° cpm per | ml of
hybridization buffer was used. We used hybridization
in 50% formamide at 48 °C according to the procedure,
which has been previously described for viroid RNA
analysis in detail (Matou8ek et al.,, 1994). The mem-
branes were washed in 1 x SSC, 0.1% SDS, at 48 °C for
10 min, then twice in 0.5 x SSC, 0.1% SDS at 60 °C,
each time for 10 min. Micro-RFLP was performed as
follows: PCR products were amplified using primers
Rogl7a and Rogl7b. After purification using QIAquick
PCR purification protocol the samples were cleaved
with restriction endonuclease Haell or Hhal and ex-
tracted once with phenol : chlorophorm mixture. After
separation of DNA on 8% acrylamide gels, the frag-
ments were transblotted on nylon membrane and hy-
bridized with T77SR riboprobe as above.

RESULTS AND DISCUSSION

For PCR amplification we used different combina-
tions of a 17-base primers (Fig. 1), derived from two
conserved sequence elements identified previously in
hop 7S RNAs (MatousSek, Trnéna, 1996). Using
primers Rogl7a and Rogl7b, 7SL. RNA-specific se-
quences are amplified, which form a uniform band on

I. The scheme of PCR reactions. By the arrows are
PCR primers Rogl7a, Rogl7b, RevA and RevB

Rev A Rogi7a Rev A Rogl7a designated. Filled boxes represent 7SL RNA genes

3—s5r 3%—5 34—5 ey’ and empty boxes represent intergenic spacer re-

S ] :‘\. ;] —— gions. See Material and Methods for further details.
—y3 —s3 s 3 53’
snogfn onE :u : -';1011375 Rev B

Analysis of PCR products by TGGE, molecular
hybridization methods and micro-RFLP

Temperature-gradient-gel electrophoresis (TGGE)
(Riesner etal., 1989) was performed in 5% acrylamide
gels (140 x 140 x 1.8 mm) containing 19 : 1 acrylamide
: bisacrylamide (w/w), 17.8mM Tris, 17.8mM boric acid,
0.048mM EDTA, (0.2 x TBE), pH 8.3, 0.1% TEMED,
8M urea, 2% glycerol and 0.06% ammonium persul-
fate. Samples were loaded at 200 V and 10 °C for the
time indicated (see Results) then temperature gradient
15 to 65 °C was applied and electrophoresis continued
at 200 V until tracking dye (bromphenol blue) reached
12 cm from the starting position. After electrophoresis
nucleic acids were transblotted on nylon membranes
Charge Modified 0.2 pm (Sigma) using semi-dry blot-
ting procedure in 8mM Tris-phosphate pH 8.3 contain-
ing 0.2mM EDTA at 150 mA for 60 min. To prepare
a riboprobe, the T7 promoter was attached directly to
7SR PCR fragment (MatouSek, Trnénd, 1996)
by PCR. The resulting PCR product was gel purified
and used for preparation of **P [a-UTP] RNA-labelled
probe. Such probe was designated as T77SR. The total
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agarose (MatousSek, Trnéna, 1996), but a broad
spectrum of individual sequences on TGGE (unpub-
lished). Because in our previous work some polymor-
phism of these sequences was demonstrated on the
RNA level using a TGGE method, it was considered to
detect such polymorphism on the DNA level.

In order to study a possible genotype-dependent
variability of these sequences, a micro-RFLP method
was employed. Rogl7a x Rogl7b PCR products were
obtained for two different cultivars from England, Yeo-
man and Wye Challenger and two basic Bohemian Os-
vald clones 31 and 72 as previously (Matousek,
Trnénd, 1996). The samples were gel-eluted, cleaved
with different restriction enzymes and analyzed by
acrylamide gel electrophoresis. Screening of fragments
was performed by a riboprobe specific for 7SL RNA.
As can be seen in Fig. 2, the uncleaved PCR products
formed two major bands on 8.5% gels, suggesting at
least two groups of sequences having very similar
lengths. Interestingly, the lower band was cleaved by
Hhal, while the upper band was cleaved by Hpa II. It
is important to note that RFLP patterns are remarkably
conserved and similar to all genotypes (Fig. 2). Minor
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shift of some bands to longer DNA fragments seen on
Hpall pattern was reproducibly observed for English
versus Bohemian hops. Although some minor bands
were seen on the autoradiograms, no major difference
was observed among individual patterns, suggesting
that the sequences are rather conserved in the respect
of Hpall (5’GCGG3’) and Hhal (5’GCGC3’) restric-
tion sites. From the fact, that the PCR products ana-
lyzed consist of different microvariants discernible on
TGGE (unpublished), one has to assume that individual
genotypes include similar sets of individual 7SL RNA
genes or related sequences. Very conserved patterns
were observed for other Pollll driven sequences, for
instance, for 5S RNA or rRNA (Specht et al., 1990;
Pillay, Kenny, 1996). It is probable that this con-
servation is connected to important RNA domain(s) in
7SL RNAs. It is known that 7SL RNA has characte-
ristic RNA structure and plays an important role in the
cell as a component of signal recognition particle
(SRP) (Walter, Blobel, 1982), which was shown
to function as the cellular adapter between the proteo-
synthesis and membrane-associated protein-transloca-

2. Analysis of 7SL DNA-specific PCR products by micro-
-RFLP. PCR products prepared using primers Rogl7a x
Rogl7b were cleaved using either Hpall or Hpal restriction
endonucleases, separated in 8.5% gels and transblotted on ny-
lon membrane. Specific fragments were hybridized on T77SR
probe (see Material and Methods). 72 — Osvald clone 72; 31 -
Osvald clone 31; Y — cv. Yeoman; CH - cv. Wye Challenger.
Arrows indicate some minor shifts in Y and CH samples. Two
close bands in the uncleaved ¢ sample from Osvald clone 72
are designated by dashes. Numbers on the side are positions of
the size marker (50 to 2000 bp, Amersham).

tion machinery of the endoplasmic reticulum (for re-
view see Walter, Lingappa, 1986). Although
this translocation system was originally analyzed in
animals, homologs were described also in bacteria (e.g.
Oguro et al, 1996). More extensive polymorphism
on 7SL RNA level, described in our previous work
(MatousSek, Trnéna, 1996) is probably due to
differences in expression of 7SL RNA genes in differ-
ent genotypes. This idea is consistent with the assump-
tion (MatouSek, Trnénda, 1996) that a genetic
polymorphism in 7SL RNA expression could determi-
ne different physiological adaptability of different cul-
tivars or individuals.

According to our scheme (Fig. 1), RevA and RevB
primers should, in principle, amplify intergenic spacer
regions, where one could expect more variability. In
order to evaluate specificity of these primers, we made
PCR with either single RevA or RevB primer. Both
primers led to amplification of different PCR products
(Fig. 3, curve a, b). While RevA primer led to ampli-
fication of relatively broad spectrum of DNA products
ranging from 180 bp to more than 2kb (the high mo-

Tl T T R TR T

3. Analysis of PCR products in acrylamide gel.

PCR products were amplified using either single
RevA (curve a) or RevB (curve b) primers or by
combination of above primers (curve a, b). After
separation in 6% gel, DNA was stained with silver
nitrate and bands developed were scanned by the
Ultroscan XL. The region from 100 bp to 400 bp is
shown. The positions of 1 kb ladder markers (BRL,
Gibco) are denoted by numbers on the top side.
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lecular weight products were not separated well on
8.5% gels and are not shown in Fig. 3), the spectrum
characteristic for RevB primer was more simple. Be-
sides several (0.5 to 1 kb) products, there was a major
distinct product about 260 bp. An appearance of a broad
spectrum of PCR products, especially after priming with
RevA suggest a presence in the hop genome of homolo-
gous target sites overlapping Box A promoter element.
This element is used in different RNA species driven
by RNA polymerase III, however it is not known from
our results, whether there is a full, or only partial com-
plementarity of such sites to primer RevA. It seems
likely that also conservative element overlapping B-like
box is present in different sites in the hop genome.
Interestingly, B-like element, which was identified within
the conserved sequence M atousek, Trnéna, 1996),
is not fully consistent with the consensus proposed
5’GTTCRANNC3’ (Poritz et al., 1988). A series of
new bands appeared when RevA and RevB were used
in combination (Fig. 3, curve a, b). These products
ranged from 50 to more than 400 pb. Low PCR species
were further analyzed on more dense acrylamide gels
(see below). It is very probable, that these products
represent intergenic spacers between 7SL RNA genes
or between possible pseudogenes, which cannot be dif-
ferentiated in this study. Pseudogenes of 7SL RNA were
observed in the human genome (Ullu, Weiner,
1985). Comparisons of these products characteristic for
different hop genotypes showed minor differences in
their electrophoretic mobility, suggesting a very narrow
range of RevA x RevB PCR product length polymorphism
(Tab. I). The biggest divergence was observed between

I. Analysis of RevA x RevB PCR products'

Osvald clone 72 and cv. Wye Challenger where some
peaks seemed to be shifted up by 17 nucleotides. The
products having 179, 195, 243 and 268 formed the ma-
jor peaks in these spectra. The products altogether rep-
resented about 35% of the total product amplified by
Pwo polymerase. Although these results were repro-
ducible, they were not identical to PCR performed with
Tagl polymerase used for amplification. In the case of
Taql polymerase the 300 and 243 pb products were
observed as the major products in this range (not
shown). Because the differences observed were on the
level of single or several nucleotides, one can propose
a necessity to use very fine methods like primer exten-
sion in combination with fine product resolution on
sequencing gels, to assay finally the lengths of individ-
ual sequences characteristic for different genotypes.
Such assay is in progress. The presence of short PCR
products (about 50 pb) could come from the neighbour-
ing tandem dimers of 7SL RNA genes. In the present
study we did not get any other data supporting the
existence of such tandem dimers. All PCR products
amplified by Rev primers did not hybridize with 7SL
RNA specific probe (not shown) and therefore, ampli-
fied sequences differ significantly from 7SL DNA core
(Fig. 1).

To study further the 7SL RNA genes and their in-
tergenic regions, there is no other way than sequencing
of corresponding genomic clones. To prepare such
clones, we made RFLP analysis of Osvald clone 72
using cleavage of genomic DNA with HindIII restric-
tion endonuclease (Fig. 4). Five distinct zones contain-
ing 7SR hybridizing sequences were identified. Zones

Genotype analyzed
cgsnvenl;jz Cloos;: l::, 1 Yeoman Wye Challenger
Length determined in base pairs™

47 = s .

34 55 53 53

56 59 59 59

62 64 65 64

87 _ _ B

o8 100 99 105
112 113 112 117
123 124 124 129
135 137 135 142
153 156 154 159
179 178 183 181
195 195 195 190
221 223 221 204
243 244 241 229
268 273 268 253

:Annlysis was performed in 8.5% gels

* After scanning the gels, the lengths were determined according to Graphic editor Slide, program CURVEFITT. | kb ladder (BRL, Gibco)
and ladder 50 bp to 2 kb (Amersham) were used as the standard references.
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4. Analysis of hop DNA by RFLP. Genomic

DNA was from Osvald clone 72. After
cleavage with HindlIII restriction endonu-
clease and separation in 0.7% agarose gel,
southern blot analysis was performed using
7SR riboprobe (Matousek, Trné&ni,
1996). A - scannogram of 7SL DNA-spe-
cific zones. B — positions of 1 kb ladder
(BRL, Gibco).

kﬂlﬁ-

5. Analysis of cloned DNA from Osvald clone 72 by TGGE. Autora-
diogram obtained after hybridization to riboprobe T77SR is pre-
sented in this figure. DNA was prepared by PCR (Rogl7a x Rog17b)
using either control (minislot 2) or newly cloned bacterial colonies
No. 7 and 13, applied in this order (minislot 1). Perpendicular linear
temperature gradient from 18 to 65 °C was used for analysis. Melting
point positions are denoted by the arrow and transition region is
designated by the letters tr.

I to VI corresponded to restriction fragment lengths of
approximately 7.09, 1.72, 0.78, 0.55, 0.29 and 0.2 kb.
Because the first zone contained too long fragments
about 7 kb and the last two zones contained most prob-
ably truncated genes, zones II, III and IV as a source
for 7SL DNA cloning were pooled..

Plasmid library enriched by 7SL DNA sequences
was established and two 7SL DNA clones were ana-
lyzed by TGGE (Fig. 5). Both these cloned sequences
have melting points (approximately 46 °C) similar to
sequence cloned originally as Rogl7a x Rogl7b PCR
product and described previously by Matoug$ek,
Trnénd (1996). This sequence was in our experi-
ments identified as a part of 7SL cDNA described in
the GenBank (AC X65985) as 7SL RNA from Humulus
lupulus cv. Spalter. Though the melting points are very
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similar, some minor differences can be observed in the
shapes of transition curves (Fig. 5), suggesting prob-
ably minor sequence differences among these clones.
We use RevA as a sequence primer for partial sequenc-
ing of these two clones in the region up to approxi-
mately 200 bp upstream Box A, and 150 bp upstream
USE sequence (e.g. Riedel et al., 1996), i.e. to the
position of intergenic spacer region. We revealed only
56% homology between these two clones (Fig. 6) and
the presence of several stop codons in both orienta-
tions, confirming non-coding DNA regions (Fig. 7).
We compared these sequences with the only genomic
7SL DNA described in the GeneBank (AC X69901).
This 7SL RNA gene is attached to the 3’ end of the
gene encoding the auxin-binding protein (Shi-
momura et al., unpublished). The spacer regions
published here show only 52% homology with the
Arabidopsis sequence. In all cases some A or T-rich
clusters, such as AAAACNAA or TTTTTATT in this
spacer regions can be observed.
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SEQUENCE 6
HL7SR 13 Aaacacc1111c1§?1chicqn?AA¢¢$7?cA?A?cachT$c§$§?¢$1§¢nnacqnn
1 11 " i "

HL7SR 7 crnac?c?1111c’cr’?h?°cATAAAAéchcrnccAné?iénéiééiécéAc??7cni
40 s0 60

77 106 116 126 136

GA’.\‘(.:L'{'(I:C(IET?"'?’CG#C??M?CGMGATCCTCCGT??C?kaﬂ'whﬂ
treeo
[Ny (SRR i

??TC‘ITC?GMGA?NMGAGCAM°A’CC'I‘??GTI'I‘CDGAG?G’A??M?AG?
70

80 90 100 110 120
137 146 156 166 176 196
TC?ACI?TMG'IT?GMG?TGM’A’ANNAGH'HTAT??N???TMA???C?ATCT
N R i Y H
?CGA?NT’?G. T AG ?GAGG??2? AACT! AT?T
121 130 140 150 160 170 180
197 206

226
Aﬂ'(l;fT*'J!.‘TC'ICGAC’A’mAT”AGT’”’GTAE”{YI:
L 1 e 1
"r"cmrr’c?cnccmmnmmcmcc'rmm

181 190 200 210

MATCHING PERCENTAGE
TOTAL WINDOW 56%

ALIGNMENT WINDOW 56%

Clone 7
N V L L D XK TR Y EUL S RRIRNILTRF s
* R F AR * NS VRTOQSTETE S S F F
L T F C * I K L G TN S V D G G I F V F
5'CTAACGTTTTGCTAGATAAAACTCGGTACGAACTCAGTCGACGGAGGAATCTTCGTTTTT
3 'GATTGCAAAACGATCTATTTTGAGCCATGCTTGAGTCAGCTGCCTCCTTAGAAGCAAAAA
* R K A L Y F ETR V *= D V s S D E N K
L T K S § L VR Y 858 S L R R L F R R K E
vV N Q I F S PV F E T S P P I KT KR

M K S K T C F R G K Q R * R W G D G
D E EQNTULTFPRIKT A u é L K M G R W
R = R A K P V S E E N S DV F E D G E M
CGATGAAGAGCAAAACCTGTTTCCGAGGAAAACAGCGATGTGTTTGAAGATGGGGAGATG
GCTACTTCTCGTTTTGGACAAAGGCTCCTTTTGTCGCTACACAAACTTCTACCCCTCTAC
s s s ¢ FRNGTLTFV VA ATIHTE KT FTITPTLH

I F L L V Q KR P VF CRMHTOQULHP S P
HLATPFGTESSTFTULSTNS ST SZPSTIS

G W * T R G R F EF V RV Y L A N V A
R M V N * R I * VR T S L S S8 K R 5§
E D G E L E G DL S s Y E F I * g T * L
GAGGATGGTGAACTAGAGGGCGATTTGAGTTCGTACGAGTTTATCTAGCAAACGTAGCTG 3'
CTCCTACCACTTGATCTCCCGCTAAACTCAAGCATGCTCAAATAGATCGTTTGCATCGAC 5°'
L I T F * L A I Q TRV L KUDTULULUZRIULDQ
P HH VL PRNSZSNTIRT* RATFT A
S P S s s P S KL E Y S NI * C V Y S

Clone 13
T G F L F IEI KRRSS VD * KRR S S
N R F S L HR KT K I L RRUILIKTIKTITL
K Q V F s s s K N EDPUP S TENTETDP
5'AAACAGGTTTTCTCTTCATCGAAAAACGAAGATCCTCCGTCGACTGAAAACGAAGATCCT
3 ' TTTGTCCAAAAGAGAAGTAGCTTTTTGCTTCTAGGAGGCAGCTGACTTTTGCTTCTAGGA
F L N ER * R F V F I RRUZRSVFVF IR
V P K R K M SsSs FRLDETSQFRTULDE
¢C T K E EDVFVF S S G G DUV s F s s G 6

V D * KRR S S VDRTI KTLTFHILS * §
R R L KTZXKTIU LRIRSHM®*TTISULIKTLHK
P S T ENEDUPUP S I ALNYT FT* V E
CCGTCGACTGAAAACGAAGATCCTCCGTCGATCGCACTAAACTATTTCACTTAAGTTGAA
GGCAGCTGACTTTTGCTTCTAGGAGGCAGCTAGCGTGATTTGATAAAGTGAATTCAACTT
R RS FVFIRRRDTC®*UVIESULNTF
T S Q F RLDETSU RV L S N* KULOQL
DV s F s s 66 G DTIASTF * KV *» T s T

E NV S F Y CRUHLULTITFWT S I V *

* K ¢ E FLL * Ts I DVFLDTIYSsS VYV
V KM » V F I VDI Y * P S G HUL * C s
GTGAAAATGTGAGTTTTTATTGTAGACATCTATTGATTTTCTGGACATCTATAGTGTAGTG 3'
CACTTTTACACTCAAAAATAACATCTGTAGATAACTAAAAGACCTGTAGATATCACATCAC 5°'
H F H S N KN Y VDI S KR SMKO*LTT

S FTLIK* QL CRNWNIIK G QVYDTITYH

F I HT K I T S M *+ Q N E P CUR Y HL
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6. Comparison of cloned DNA sequences.

7. The scheme of DNA translation of the
cloned sequences.
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VLIV KAPALNEHO HNOJIVA DAM 390 A JEHO
KOMBINACI S INSEKTICIDY NA HLAVNI SKUDCE
OBILNIN

INFLUENCE OF LIQUID FERTILIZER DAM 390 AND ITS
COMBINATIONS WITH INSECTICIDES ON MAJOR CEREAL PESTS

J. Kazda

Czech University of Agriculture, Praha, Czech Republic

ABSTRACT: The influence of liquid fertilizer DAM 390 (nitrate ammonia and urea) on some species of pests on winter
wheat and spring barley were observed throughout 1994 to 1996 years. According'to the literature data and our own experience
the possibility of mixture application of DAM 390 and a few commonly used insecticides was verified. We observed the
insecticidal effect of different rates of DAM 390 and insecticide mixtures and plant’s reaction on these treatments. The
intensity of photosynthesis and transpiration were measured by LCA-4. The field experiments were done at the Research
Institute of Crop Production in Prague. Insecticides Decis 2.5 EC (deltamethrin), Sumithion 50 EC (phenitrothion) and Actellic
50 EC (pirimiphos-methyl) were tested. We observed and valued the occurrence of oulema black cereal beetle (Qulema
melanopus Linné), oulema blue cereal beetle (Oulema gallaeciana Linné), leaf miner (Agromyza megalopsis Hering), rose-
-grain aphid [Metopolophium dirhodum (Walker)] and grain aphid [Macrosiphum avenae (Fabricius)]. Leaf miner occurred
very slighly in some years, so it was not observed regularly. Immediately after application of DAM 390 the occurrence of
aphids decreased, but later it takes the same or higher level as in the control plot. Throughout the first stages the stronger
decreasing of aphids population was observed in combination of DAM 390 and insecticide comparing to the application of
insecticide alone. Later the aphids population strongly increased in the variant treated with DAM 390. The influence of DAM
390 on larvae and adults of both species of oulema cereal beetles was different than that on aphids. DAM 390 had the same
or stronger effect as Sumithion 50 EC or Actellic 50 EC applied in the highest recommended concentrations. Combination
of Sumithion 50 and DAM 390 was in every case more effective than insecticide alone. Especially expressive differences
were observed in the lower concentrations of Sumithion 50 EC. Combination DAM 390 and Actellic 50 EC has shown less
effect than Actellic S0 EC alone. Three weeks after treatment the strong increase of oulema cereal beetles occurrence was
observed. At this time the occurrence of beetles on relatively strongly damaged control plants began to decrease. The variants
with Decis 2.5 EC (dose 0.3 1/ha) and DAM 390 (dose 100 1/ha) were tested in winter barley. The occurrence of oulema
cereal beetles and aphids decreased due to the treatment with combination of DAM 390 and insecticide. The aphids population
strongly increased later. The similar results were found throughout the observation of leaf miner. We found the photosynthesis,
transpiration and conductance of stomata were limited considerably and normal functions were restored about 14 days later.
The acquired data were statistically valued in Statgraphics program using the analysis of variance — Tukey-test method on
significance level 95 and 99%.

insecticides; liquid fertilizer; DAM 390; cereals; photosynthesis; transpiration; conductance of stomata

ABSTRAKT: V obdobi 1994 az 1996 byl sledovan vliv kapalného hnojiva DAM 390 (42,2% dusi¢nan amonny a 32,7%
mocovina) na nékteré vybrané druhy $kudcu ozimé pSenice a jarniho je¢mene. Na zakladé literarnich udajui a naSich vlastnich
zkusenosti jsme ovéfili moZnosti spoleéné aplikace DAM 390 s nékterymi b&Zné pouZivanymi insekticidy. Sledovali jsme
nejen insekticidni u¢innost v riznych pomérech namichanych smési DAM 390 a insekticidu, ale i reakci rostlin na aplikaci
pfesnym zméfenim intenzity fotosyntézy, transpirace a vodivosti pruduchu.

insekticidy; kapalna hnojiva; DAM 390; obilniny; fotosyntéza; transpirace; vodivost pruduchi

UvVoD rované ochrany rostlin je v soucasné dobé patrna snaha
o cilenou vyrobu a aplikaci herbicidu, fungicidi a in-

sekticidl proti jednomu nebo nékolika malo $kodlivym

Pfi péstovani polnich plodin se jiZ dlouho pravidelné
pouZivd mnoho rozdilnych chemickych litek — vétsi-
nou pesticidd nebo hnojiv. V souladu s principy integ-
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Cinitelim. RovnéZ pii pouZiti hnojiv je kladen diiraz na
pfesné stanoveni spridvného poméru hlavnich Zivin
a mikroelementi na zakladé rozboru pidy nebo rostlin.
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Méné se jiZz oviem piihliZi k tomu, Ze je spolehlivé
prokazan tzv. vedlej$i ufinek pesticidi i hnojiv na
viechny zasaZené Zivé necilové organismy. Dosud byla
vétdinou vénovana pozornost pouze otizkam fytotoxi-
city, ale v soucasné dobé se zjiStuje i napf. vliv herbi-
cidi a fungicidi na populace §kodlivého hmyzu (W a-
chendorff, 1982; Frings, Sengonca, 1989;
Kazda, 1991; Kazda et al., 1994) nebo ovlivnéni
&etnosti vyskytu houbovych chorob po pouZiti herbici-
di nebo insekticidd (Klingauf, 1970; Rieck-
mann, 1975; Blaszkowski, 1994; Rogalski
et al., 1996).

RovnéZ hnojiva pfinaseji s sebou i celou fadu ved- -

lejgich u¢inku. Pfedeviim kapalnd hnojiva jsou svoji
formou aplikace obdobna vétsiné pesticidi a v nékte-
rych ptipadech se pouZivaji spole¢né (tank-mix aplika-
ce). Veverka (1989) upozoriiuje, Ze na rozdil od
pevnych pramyslovych hnojiv, kterd ovliviiuji vyvoj
$kodlivych &initelt aZ zprostiedkované pies metabolis-
mus rostliny, zasahuji kapalna hnojiva biotické Skodli-
vé Cinitele pfimo. Vzhledem k tomu, Ze jde o rizné
koncentrované roztoky, které mohou do jisté miry i po-
Skozovat listy rostlin, vyvstala otdzka, do jaké miry
mohou byt tyto roztoky pfimo toxické pro ostatni Zivé
organismy, které po aplikaci zasahnou. Postupné byl
studovén ucinek raznych kapalnych hnojiv na bakterie,
houby a hmyz. Kapalnd hnojiva je moZno aplikovat
souc¢asné s mnoha pesticidy. Je ovSem nutno respekto-
vat Seznam povolenych pfipravku v pfisluSném roce.

Byl napf. sledovén a popsan insekticidni ucinek ka-
palnych hnojiv na housenky a larvy nékterych druhi
hmyzu (Veverka, Oliberius, 1985) nebo fungi-
cidni déinek kapalnych hnojiv na vyskyt napf. strupo-
vitosti jabloni (Carrefio, Torres, 1982).

V letech 1994 aZ 1996 jsme se na katedfe ochrany
rostlin CZU v Praze snaZili roziifit znalosti o dasled-
cich aplikace &asto pouZivaného kapalného hnojiva

—

. Pouzité pripravky — Preparations used

Pripravek' (Dki‘:\t‘;ntmce)z :( oDlehi'in;C;O‘
Decis 2,5 EC 0,3 I/ha ano*
Sumithion 50 EC 0,05; 0,1; 0,2 % ano

Actellic 50 EC 1;0,5 0,251 ano

DAM 390 50; 100; 150 I/ha -

lpreparntion. 2dose (concentration), 3combination with DAM 390,
4
yes

11. Piehled hodnocenych pokusi — Survey of evaluated trials

DAM 390 a jeho kombinaci s insekticidy nejen na rost-
liny, ale i na populace jednotlivych druht $kodlivého
hmyzu. Jako modelové plodiny jsme vybrali pSenici
a jeCmen, u nichZ se DAM 390 ¢&asto aplikuje.

Prace je dilCi soucasti rozsdhlej$iho projektu KOR
CZU Praha a VURV Praha-Ruzyné, ktery byl financo-
vén GA CR (8. 513/94/0434). V praci jsou uvedeny jen
nékteré z mnoha pozorovani.

MATERIAL A METODA

Polni pokusy probihaly v letech 1994 aZ 1996 sou-
béZné na nékolika lokalitich. Problematické bylo vyti-
povat v uvedenych letech takové lokality, na nichZ by
byl dostateéné vysoky vyskyt $kudci. U nékterych
Skudcu byl sice zaznamenan vyskyt jen maly, ale vét-
Sinou se z tohoto pohledu vybér lokality podafil. Nej-
vice pouZitelnych pokusii na ozimé pSenici a je¢meni
se uskutecnilo v aredlu VURV Praha-Ruzyné.

V pokusech byly pouZity piipravky Decis 2,5 EC
(deltamethrin), Sumithion 50 EC (fenitrothion) a Ac-
tellic 50 EC (pirimiphos-methyl), a to ve vybranych
koncentracich a v kombinacich s DAM 390 (42,2% du-
si¢nan amonny a 32,7% mocovina).

V porostech byl sledovin a vyhodnocen vyskyt ko-
houtka &erného (Oulema melanopus Linné), kohoutka
modrého (Oulema gallaeciana Linné), vrtalky jecné
(Agromyza megalopsis Hering), kyjatky travni [Meto-
polophium dirhodum (Walker)] a kyjatky osenni [Mac-
rosiphum avenae (Fabricius)]. Vrtalka je¢na se v roce
1995 vyskytovala jen velmi mdlo, proto nebyla pravi-
delné sledovana.

Pokusna plocha byla vZdy rozdélena na pfislusny
pocet parcel, jejichZ velikost byla riizna podle mistnich
podminek (cca 100 mz). Postiik byl realizovédn 10. 6.
1994 a 13. 6. 1995. Rok 1994 byl teply, rok 1995 pod-
statné chladné&jsi. Postiik byl aplikovén ve stejné risto-
vé fazi (na konci metani aZz na zaCatku kveteni) zado-
vym motorovym postfikovaéem s dirazem na
rovnomérnost postiiku, a sice ve veCernich hodinach
(po 18 h) vzhledem k nebezpedi popéleni rostlin. Va-
rianty pokust jsou uvedeny v tab. I az III, v kombina-
cich s insekticidem byl DAM 390 pii davkach 100
a 150 I/ha poufZit v aplikaci tank-mix jako rozpoustédlo
(bez vody), davka 50 I/ha byla jesté fedéna vodou.

Vyskyt uvedenych $kidct byl vyhodnocen ve dvou-
az Ctyidennich intervalech na plose 1 m?, kterd byla na
pokusné parcelce tiikrat opakovana. Doba pozorovani

Pokus' Datum? Plodina® Skudce? Pfipravek’
A 13.5-12. 7. 1994 ozimy jetmen® kohoutek®, mgice?, vrtalka'? DAM 390; Decis 2,5 EC
B 5. 6.-21. 6. 1994 ozima p3enice’ kohoutek, msice, vrtalka DAM 390
C 15. 6.-13. 7. 1995 ozima p3enice kohoutek, msice DAM 390; Actellic 50 EC
D 15. 6.-13. 7. 1995 ozima pSenice kohoutek, msice DAM 390; Sumithion 50 EC

'trial, 2date, 3cmp. 4pest. Sprepm'ntion. Swinter barley, "winter wheat, *oulema cereal beetle, 9gmin aphid, Yleaf miner
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I1I. Pouzité pripravky v jednotlivych pokusech — Preparations used in different trials

Pokus' Cislo varianty? Pripravek® Davka (koncentrace)*

1. DAM 390 100 I/ha

A 2: DAM 390 + Decis 2,5 EC 100 + 0,2 Vha
3: Decis 2,5 EC 0,2 I/ha
4, kontrola® =

B DAM 390 100 I/ha
2: kontrola -
1, Actellic 50 EC + DAM 390 1 + 50 I/ha
2; Actellic 50 EC 0,5 I/ha

c 3. Actellic 50 EC + DAM 390 1 + 100 I/ha
4. Actellic 50 EC 1 V/ha
S DAM 390 100 I/ha
6. kontrola =
1. Sumithion 50 EC 0,05 %
2. Sumithion 50 EC 0,1 %
3. Sumithion 50 EC 02 %

D 4. DAM 390 150 I/ha
S. Sumithion 50 EC + DAM 390 0,05 % + 150 1/ha
6. Sumithion 50 EC + DAM 390 0,1 % + 150 I/ha
7 Sumithion 50 EC + DAM 390 0,2 % + 150 V/ha
8. kontrola -

. 2 3 . 4 . 5
'mal. “treatment No.. “preparation, “dose (concentration), ~control

je uvedena v tab. III. Na sledované plose byl zji§tén
pocet stébel a vyhodnoceno poskozeni Skidci. Bylo
stanoveno pét stupiii napadeni: O — bez napadeni, 5 —
uplné zniceni (sledovani bylo ukonéeno ve fazi mlééné
zralosti):
Kohoutek

1. stupeii — na listu byly zjiStény poZerky do 5 %
2. stupen — na listu byly zjiStény malé poZerky do 15 %
. stupefi — na listu byly zji$tény poZerky do 30 %
4. stupen — na listu byly zjistény pozerky do 50 %

. stupenl — list byl poSkozen tak, Ze byl nefunkéni
MsSice .

1. stupeii — jednotlivé okiidlené mSice
2. stupeni — malé kolonie (do 10 jedinci)
3. stupeii — stfedné velké kolonie (do 50 jedincu)
4. stupen — velké kolonie
5
A%

[3%)

W

. stupeil — napadena vétsi Cast rostliny

rtalka
1. stupefi — plocha listi poSkozena do 5 %
2. stupeii — plocha listd poSkozena do 15 %
3. stupeii — plocha listd poSkozena do 30 %
4. stupeii — plocha listd poskozena do 50 %
5. stupen — plocha listd poskozena nad 50 %

Ze ziskanych tdaja byl vypocitan koeficient vyskytu

ve tiech opakovanich, ktery byl pozdéji zpramérovan:

(1y) + 2y, + 3y3 + 4y, + 5y5) / poet rostlin
kde: yi—s - pocet zjisténych napadeni v pfislu$nych stupnich

Vysledky byly vyjadieny v koeficientech vyskytu
Skidcti nebo poskozeni rostlin. Ziskané experimentalni

ROSTLINNA VYROBA, 43, 1997 (11): 533-540

udaje byly statisticky zpracovéiny v poéitacovém prog-
ramu Statgraphics metodou analyzy variance (Tukeyho
test na hladiné vyznamnosti 95 a 99 %).

V roce 1996 byla piistrojem LCA-4 méfena konti-
nualné fotosyntéza, vodivost priduchi a transpirace
pfimo na Zivych rostlinich pokusnych variant ozimé
pSenice. ZkouSené varianty jsou uvedeny v tab. IV.
Posttiky byly provedeny na parcelach cca 100 m? a
méfeni probéhlo za tfi a 11 dni po postfiku na 10 az 15
rostlinach kazdé varianty na prvnim hornim listu a bylo
po ustaleni hodnot asi 10krat na kazdém listu opakova-
no. Listy byly vzdy zelené bez ndznaku viditelného
popileni nebo jiného poskozeni. Vysledky byly zpri-
mérovany a statisticky vyhodnoceny jako piedchozi
udaje.

VYSLEDKY A DISKUSE
Vliv na populaci msic

Aplikace samotného preparatu Sumithion (pokus D)
sniZila vyskyt msic proti kontrole a vrchol vyskytu po-
sunula asi na obdobi dvou az tfi tydni po aplikaci.
Rozdil ve vyskytu msic po aplikaci pfi davkéach 0,05,
0,1 a 0,2 % je maly. Vétsi sniZeni se projevilo pfi ap-
likaci 0,2% koncentrace pfipravku (cca 90 %), ale vel-
mi rychle se pocet msic opét zvysil. Kombinace DAM
390 + Sumithion vyskyt mSic ponékud zvysily (cca
0 20 %). Vrchol vyskytu byl zaznamenan zpravidla
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IV. PouZité varianty pfi m&feni fotosyntézy, vodivosti priiduchi a transpirace — T
tance of stomata and transpiration

used in

1

of phl. Y

Cislo varianty' Pfipravek? Utinna latka® Divka (koncentrace)*
1. DAM 390 75 /ha
2. DAM 390 150 I/ha
3. Karate 2,5 EC lambda. 4 0,04 %
P cyhalothrin 5
4 Karate 2,5 EC + DAM 390 L‘;’l‘::li':hﬁn 0,04 % + 75 Uha
5. Karate 2,5 EC + DAM 390 lambds 0,04 % + 150 Vha
’ cyhalothrin &
6. Sumithion 50 EC fenitrothion 0,2 %
7 Sumithion 50 EC + DAM 390 fenitrothion 02 % + 75 l/ha
8. Sumithion 50 EC + DAM 390 fenitrothion 0,2 % + 150 I/ha
9. Kontrola® -
'treatment No., 2prcpnmtion. 3active i gredient, 4dose ( ation), * 1
V. Statistické vyhodnoceni pokusu A (vyskyt mice) — Statistical evaluation of the trial A (occurrence of grain aphid)
Varianta! Decis DAM 390 + Decis DAM 390 Kontrola?
Decis -
DAM 390 + Decis -
DAM 390 » » -
Kontrola? = ** * =

* pritkazné na hlading 95 % - significant at 95% level
** prikazné na hlading 99 % - significant at 99% level

'treatment, 2control

dfive. Samotna aplikace DAM 390 vyskyt mSice sice
zpoc&itku omezila, ale pozdé&ji znadné zvysila (i o vice
neZ 100 %). Obdobné vysledky se projevily u pokusu
A, B, C.

Vyskyt mSic na pSenici i na je¢meni (pokus A, B)
se bezprostiedné po aplikaci DAM 390 sniZil, ale poz-
dg&ji dosahl stejné nebo vyssi drovné kontrolni plochy.
Pfi kombinaci DAM 390 a insekticidu obvykle dolo
zpotatku k siln&j§imu poklesu populace msic neZ pfi
aplikaci samotnych insekticidli (Actellic, Decis, Sumit-
hion). Pozdéji bylo na vSech variantich s hnojivem
DAM 390 (véetné kombinaci s insekticidy) zji§téno sil-
né zvySeni populace mSic proti kontrole a aplikaci sa-
motného pfipravku.

V pokusech B, C, D, kde byl celkové maly vyskyt
méic, jsou statisticky prikazné rozdily na hladiné 95 %
mezi kontrolou a variantou 2 — Sumithion (0,1 %), va-
riantou 3 — Sumithion (0,2 %), variantou 6 — Sumithion
+ DAM 390 (0,1 % + 150 1/ha) a variantou 7 — Sumit-
hion + DAM 390 (0,2 % + 150 I/ha). Vysledky statis-
tického zpracovéni z pokusu A s jeémenem jsou shrnu-
ty do tab. V. Pro ilustraci jsou zafazeny grafy
znéazorfiujici vyskyt msic v porostu obilnin: pokus A —
vysoky vyskyt (obr. 1) a pokus D - nizky vyskyt
(obr. 2).

Zvyseny vyskyt mSic po aplikaci dusikatych hnojiv
uvadéji také Baran (1971), Veverka, Olibe-
rius (1988) a dalsi autofi. Podle naSich zkuSenosti
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1. Vyskyt mice na jemeni (pokus A) — Occurrence of grain aphid
in barley (trial A)

kontrola — control

osa y: koeficient — y axis: coefficient

reaguji msice i na oSetfeni herbicidy (Kazda, 1991;
Kazda et al, 1994).
Vliv na populaci kohoutki

Vliv DAM 390 na velikost populace kohoutki je
ponékud odli¥ny od vlivu na populace msic. Na ozi-
mém jeCmeni (pokus A) byly vyzkouSeny varianty
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Sumithion 50 EC 0,05%

s ptipravkem Decis (0,3 I/ha) a DAM 390 (100 /ha).
Oproti kontrole sniZil samotny postfik DAM 390 vy-
skyt kohoutkii o 50 % a samotny postiik preparitem
Decis 0 75 %. Kombinace obou pripravka byla nej-
ucinnéjsi ze vSech variant, ale rozdil proti varianté
s pripravkem Decis nebyl prili§ velky. Vysledky jsou
prehledné uvedeny na obr. 3. U kontroly byl zjistén
statisticky prukazny rozdil ve vyskytu kohoutku na hla-
din€ 99 % proti viem ostatnim variantam.

Vyskyt kohoutkl na p3enici (pokus B) byl aplikaci
DAM 390 sniZen, ale rychle se zvySoval. Napadeni
kohoutky bylo po celou dobu pozorovani vy3§i neZ na
neosetfené kontrole.

Na lokalité Praha-Ruzyné, kde byl nejvétsi vyskyt
kohoutki na pSenici (pokus D), se efekt kombinované
aplikace projevil i u subletilnich divek pripravku Su-
mithion (0,05 % a 0,10 %), které samotné sniZily vy-
skyt poskozeni listi maximalné o cca 30 %. Aplikace
tank-mix s DAM 390 zvysila G¢innost aZ na cca 70 %
(0,05 %), resp. na cca 80 % (0,1 %). Rozdil aplikace
s doporu¢enou davkou 0,2 % nebyl vyrazny. V nékte-
rych pfipadech byla aplikace tank-mix o asi 10 az 20 %
G¢inngjsi, v jinych terminech pozorovani o 10 aZ 20 %
méné ucinna. Pri aplikaci kombinaci Sumithion +
DAM 390 je napadny rychlejsi pocatecni tcinek, ktery
trvd pét aZ Sest dni a potom se vyrovnava s aplikaci
samotného insekticidu. Aplikace samotného DAM 390
(150 I/ha) v nékterych terminech pozorovani sniZila
poskozeni o cca 40 az 50 %, tj. vice neZ sniZené davky
preparédtu Sumithion. Ovlivnéni vyskytu se projevovalo
asi tfi tydny po aplikaci. Pozdégji zacalo na vSech va-
riantich narustat (obr. 4). Vzhledem k rizné dynamice
vyskytu kohoutkt na jednotlivych variantich bylo sta-
tistické vyhodnoceni vypracovano po jednotlivych ter-
minech pozorovéni — nejvétsi rozdily byly 30. 6. a 4. 7.,

ROSTLINNA VYROBA, 43, 1997 (11): 533-540

Sumithion 50 EC 0,10%

2. Vyskyt mdice na p3enici
(pokus D) - Occurrence. of
grain aphid in wheat (trial D)

Kontrola
DAM 390 + Sumithion 50 EC 0,20%

DAM 390 + Sumithion 50 EC 0,10%

DAM 390 + Sumithion 50 EC 0,05%

DAM 390

Sumithion 50 EC 0,20%

390 Decis

3. Vyskyt kohoutka na je¢meni (pokus A) — Occurrence of oulema
cereal beetle in barley (trial A)

4. Vyskyt kohoutka na p3enici (pokus D); varianty viz tab. III —
Occurrence of oulema cereal beetle in wheat (trial D); treatments see
Tab. 111
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VI. Statistické vyhodnoceni pokusu D (vyskyt kohoutka) — Statisti-
cal evaluation of the trial D (occurrence of oulema cereal beetle)

Varianta! | 1. 2 3. | 4 s. | 6. |1i% 8.
l A - * *k * *
% ] *k *k ** **
3_ o *%*
4. * * - *
5. ** ** ** 25 **
6. ** - AT *
Ts i = N
8. ** ** *% % * *% =

* prikazné na hlading 95 % - significant at 95% level

** prikkazné na hlading 99 % - significant at 99% level

4, Zervence 1995 tu¢ng; 30. Cervna 1995 normilng — 4 July 1995
bold; 30 June 1995 standard

varianty viz tab. III — treatments see Tab. III

ltreatment

tj. relativn€ dlouho po aplikaci (tab. VI). Varianty uva-
di tab. III (pokus D).

Pii aplikaci pfipravku Actellic (pokus C) byl celko-
vy ucinek na kohoutky slabsi, zvla§té kombinované po-
stiiky s DAM 390 mély podobnou t¢innost jako polo-
viéni davka prepardtu Actellic (0,5 I/ha). Samotny
DAM 390 mél obdobny ucinek jako v pokuse D, vzhle-
dem k men$imu ucinku pfipravku Actellic (1 1/ha) byl
tedy ze viech zkouSenych variant nejicinnéjsi.

Dobrou iucinnost aplikace DAM 390 v kombinaci
s insekticidy na jiné brouky rovnéZ uvadéji Oliberi-
us et al. (1987). Autofi se zabyvali pfedev§im blyskac-
kem fepkovym (Meligethes aeneus) a potemnikem
(Tribolium confusum). Jiratko (1990) uvadi i vyso-
kou 1cinnost na larvy a brouky mandelinky bramboro-
vé (Leptinotarsa decemlineata).

Vliv na populaci vrtalek

Na ozimém jeCmeni a pSenici (pokus A) byly vy-
zkouSeny varianty s piipravkem Decis (0,3 l/ha)
a DAM 390 (100 I/ha) také na populaci vrtalek.

Na kontrolni varianté je¢mene byl zaznamenan vel-
ky vyskyt vrtalek. DAM 390 a kombinace DAM 390 +
Decis sniZila jejich vyskyt rychleji neZ samotny Decis.
Na této variant€ se podstatné sniZeni poSkozeni na lis-

tech proti kontrole projevilo s tydennim zpoZdénim.
Zatimco kombinace DAM 390 + Decis udrZela nizky
vyskyt po celou dobu pozorovani, po postfiku samot-
nym DAM 390 se populace opét rychle zvySila a do-
sdhla asi 75 % vyskytu na kontrole (obr. 5). Statistické
vyhodnoceni je zpracovdno v tab. VII. Podobné vy-
sledky byly dosaZeny téZ na p3enici (pokus B).

Ovlivnéni fotosyntézy, transpirace a dychéni

Vysledky ukazaly, Ze postfiky DAM 390 a jeho
kombinaci s insekticidy maji riizny u&inek na hmyz.
V roce 1996 se naskytla moZnost zméfit fotosyntézu,
transpiraci a vodivost priduchi, zjiStovali jsme tedy
i vliv na rostliny.

Pfi prvnim méfeni tfi dny po postfiku byla zazname-
néna velmi nizk4 droveti fotosyntézy, transpirace a vo-
divosti priduchi u postfiku DAM 390 150 I/ha.
U kombinaci DAM 390 150 l/ha + Karate, DAM 390
75 V/ha + Sumithion a DAM 390 150 I/ha + Sumithion
transpirace a fotosyntéza témér neprobihaly. Listy vSak
nebyly viditeln& spaleny. Na variant¢ DAM 390 75 I/ha
a DAM 390 75 l/ha + Karate bylo zji§té€no sniZeni in-
tenzity fotosyntézy proti kontrole asi o tfetinu, ostatni
méfené hodnoty se neménily. Postfik samotnymi insek-
ticidy hodnoty fotosyntézy, transpirace a vodivosti pri-
duchii proti kontrole neménil. Udaje jsou znazornény
na obr. 6.

Pfi druhém méfeni 11 dni po postfiku se hodnoty
fotosyntézy zaCaly vyrovnévat, ale na variantich Kara-

5 DAM
b~ ) DAM 390+
L 390 Decis

5. Vyskyt vrtalky na je¢meni (pokus A) — Occurrence of leaf miner
in barley (trial A)

VII. Statistické vyhodnoceni pokusu A (vyskyt vrtalky) — Statistical evaluation of the trial A (occurrence of leaf miner)

Varianta' Decis DAM 390 + Decis DAM 390 Kontrola?
Decis -

DAM 390 + Decis * =

DAM 390 S

Kontrola? * *x * =

* prikazné na hlading 95 % - significant at 95% level
** prikazné na hlading 99 % - significant at 99% level

'treatment, %control
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15,00 + T 400,00 6. Vliv postfiku na fotosyntézu
(3. Cervence 1996) — Effect of
13,00 + spraying on photosynthesis (3 July
1996)
11,00 + + 300,00
9,00 +
7,00 + + 200,00
11
5,00 +
3,00 + + 100,00
1,00 +
-1,00 £ 2 3: 4. LE 6. 7 8. 9. +0,00
15,00 + T 400,00 7. Vliv postfiku na fotosyntézu
(11. Cervence 1996) — Effect of
13,00 + spraying on photosynthesis
] (11 July 1996)
11,00 + = + 300,00
] ——_—/ —
7,00 + + 200,00
5,00 +
3,00 + + 100,00
1,00 + I I
-1,00 . 2 3 4. 5 6. % 8. 9. =000

Vysvétlivky k obr. 6 a 7 — Explanations to Figs 6 and 7:

O fotosyntéza (umol.m_z.s_'); osa y vlevo — photosynthesis (umol.m

=2 o=l

.$7); y axis left

m vodivost priaduchi (mol.m"z.s"); osa y vlevo — conductance of stomata (mol.m'z.s"); y axis left
EZ@ transpirace (mmnl.m'z.s"); osa y vlevo — transpiration (mmol.m'l,s'l): y axis left

= svétlo (umol.m'2

varianty viz tab. IV — treatments see Tab. IV

te + DAM 390 150 I/ha, Karate, Sumithion + DAM 390
150 I/ha dosahovaly stale nizSich hodnot neZ na ostat-
nich variantach. U varianty s pfipravkem Karate je
predpoklad, Ze méfeni bylo ovlivnéno malym mnoZz-
stvim svétla. Velikost transpirace a vodivosti praducht
byla u vech variant pfiblizng vyrovnana. Udaje jsou
znazornény na obr. 7. Statisticky prukazné rozdily na
hladiné 95 a 99 % jsou uvedeny u intenzity fotosyntézy
v tab. VIII. Popis variant podava tab. IV. U intenzity
transpirace a vodivosti priaduchu byly zji§tény podobné
rozdily.

ZAVER
Vsechny pokusy dokazaly, Ze DAM 390 ovliviiuje

velikost populace Skiidcti na obilninach. Jeho aplikace
obvykle zpisobuje sniZeni vyskytu hmyzu na rostli-
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s7"); osa y vpravo - light (umol.m™.s™"); y axis right

nach, ale v pozdg&j$im obdobi jeho rychlejsi rozmnoZo-
vani. Zde mél DAM 390 vysoky vliv na rostliny i hmyz,
pficemZ ob€ jeho sloZky dusi¢nan amonny a mocovina
byly samostatné zcela neucinné (Veverka, Oli-
berius, 1988). Citovani autofi provedli screeningové
testy, v nichZ zji§tovali, zda podobnou t¢innost nema
i néktera dal§i kombinace latek. Roztoky samotnych
organickych soli byly zcela net¢inné, stejné jako jejich
kombinace s mocovinou. Ukazalo se, Ze z latek pouzi-
vanych jako kapalna hnojiva ma prakticky vyznamnou
insekticidni a¢innost pouze roztok dusi¢nanu amonné-
ho s mocovinou.

Zatimco u nds se pouzivd equimoldrni roztok DAM
390, ve svété jsou béZna hnojiva o jiném poméru obou
slozek. Veverka, Oliberius (1988) prokazali,
Ze nejvyssi insekticidni u¢innost ma pravé tento roztok.
Cim vice se sloZeni roztoku vzdalovalo od equimolar-
niho poméru, tim byla jeho ucinnost niZsi.
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VIII. Statistické vyhodnoceni intenzity fotosyntézy — Statistical eva-
luation of intensity of photosynthesis

Varianta! [ 1. | 2. | 3. |4 [5 |6 [7 [8 |09
1. - * *% * *
2: - * * *% *% *k *%
3. - *% *% *%
4. = * = ** *x | wk
5. - = *x *%
6. % | x| e - s **x | xx
7. L] * ** ot *k
8. ** | ok = %
9, * - * * -

* priukazné na hlading 95 % - significant at 95% level

** prikazné na hlading 99 % - significant at 99% level

11. &ervna 1995 tung; 30. ¢ervna 1995 normélng — 11 June 1995
bold; 3 June 1995 standard

varianty viz tab. IV - treatments see Tab. IV

'treatment

Pfi pouZivani kombinace DAM 390 s insekticidy je
tfeba pocitat s tim, Ze vlastnosti smési mohou byt jiné
neZ samotny insekticid. Jejich G€inek na hmyz muZe
byt zesilen, ale i podstatné zeslaben.

DAM 390 i jeho kombinace mohou piisobit na rost-
liny negativné (sniZeni fotosyntézy, zvySeny obsah du-
siku, popaleni listi apod.). Problémy do 14 dnd po
postiiku obvykle odeznivaji, piesto je viak tfeba vidy
ovéfit udinek pesticidi v kombinaci s DAM 390.
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VLIV PODMINEK PESTOVANI NA OBSAH
POLYFENOLICKYCH LATEK V BRAMBORACH U ODRUD
AGRIA A KARIN

THE EFFECT OF THE CONDITIONS OF CULTIVATION ON THE
CONTENT OF POLYPHENOL COMPOUNDS IN THE POTATO
VARIETIES AGRIA AND KARIN

K. Hamouz, J. Lachman, V. Pivec, M. Orsak

Czech University of Agriculture, Praha, Czech Republic

ABSTRACT: Tyrosine, caffeic acid and chlorogenic acid are the major potato polyphenolic substrates of polyphenoloxidase
contributing to enzymic browning of potatoes. Ascorbic acid is a naturally occurring inhibitor of colour formation. Differences
in the rates of browning are due to quantitative rather than qualitative differences of the responsible potato constituents. In
1995 and 1996 field trials were performed to estimate total polyphenol contents in two potato varieties Agria and Karin from
twelve localities. From two localities potatoes that have been cultivated in conventional and ecological alternative way were
investigated. During the whole experimental period with Agria and Karin varieties, a tendency towards higher total polyphenol
compounds in the tubers cultivated in ecological way was shown. Polyphenol content was determined spectrophotometrically
by Folin-Ciocalteau reagent at a wave length 765 nm. In the variety Agria from the beet growing locality Uhfinéves the
content of total polyphenolic compounds in the tubers of potatoes cultivated in conventional way was 32.15 mg/100 g and
in alternative way 34.50 mg/100 g, in the variety Karin were the corresponding values 45.75 mg/100 g and in the ecologically
cultivated 54.75 mg/100 g. This increase was 5.75% in the variety Agria and 19.67% in the variety Karin in comparison with
the potatoes cultivated by conventional classic method. This tendency has been proved also in the results obtained from the
potato growing region Valefov where in the tubers cultivated in ecological way was found total polyphenols 44.65 mg/100 g
in the variety Agria and 49.25 mg/100 g in the variety Karin, whereas in potato tubers cultivated in conventional way the
corresponding values were 37.40 and 46.95 mg/100 g, resp. The increase of 19.39% in the variety Agria and 4.90% in the
variety Karin was recorded. The potatoes cultivated in beet growing regions had the content in average lesser amounts of
polyphenolic compounds (Agria 35.54 mg/100 g, Karin 51.54 mg/100 g) in comparison with the potatoes cultivated in the
potato growing regions (Agria 37.49 mg/100 g, Karin 57.08 mg/100 g). From these results it could be concluded that harder
conditions of climate in potato growing region can cause an increase of the content of polyphenolic compounds. The average
polyphenol content in the year 1995 in the variety Agria was 35.84 mg/100 g and in the year 1996 37.19 mg/100 g, in the
variety Karin the corresponding values were 52.54 mg/100 g and 56.08 mg/100 g, resp. The polyphenol content of potato
tubers is influenced by the genotype of the given variety, growing region and the way of growing and by specific features
of the given year (the results from the 1995 year were statistically conclusive).

potato polyphenol content; influence of varieties; influence of growing regions and way of cultivation

ABSTRAKT: V letech 1995 a 1996 byl v piesnych polnich pokusech sledovén vliv podminek péstovani (lokalita, ekologicky
a konvencni zpusob) na obsah polyfenolickych latek v hlizach brambor u odrid Agria a Karin. Polyfenolické latky (tyrozin,
kdvova a chlorogenovi kyselina) byly stanoveny spektrofotometricky Folin-Ciocalteuovym ¢inidlem v hlizich brambor ze
12 bramboraiskych a fepaiskych vyrobnich lokalit, ve dvou lokalitich byly brambory péstoviny konvenénim a ekologickym
zpusobem. Obsahy polyfenolickych litek byly ovlivnény ro¢nikem, lokalitou, zpisobem péstovani a genotypem odridy.
Drsnéjsi klimatické podminky bramborafskych vyrobnich oblasti a ekologicky zplsob péstovani zvySovaly obsah polyfeno-
lickych latek.

obsah polyfenolti v bramborach; vliv odrid; vliv vyrobnich oblasti a zpiisobu péstovani
UvVoD slouCeniny, které prispivaji k obrannému mechanismu
pfi napadeni mikroorganismy a soucasné predstavuji

Bramborové hlizy, zvIasté jejich povrchové asti, mi-  substréity pfi enzymovém hnédnuti brambor. Hlavnimi
mo jiné obsahuji sekundérni metabolity — polyfenolické  polyfenolickymi konstituenty brambor jsou chloroge-
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nové kyselina (2 a% 6.10™ M) a L-tyrozin (1 a% 2.10°M)
(Matheis, 1987a, b; 1989). Kavova kyselina a ostatni
fenolické slouceniny jsou zastoupeny pouze v mensich
koncentracich (Sotillo et al., 1994a). Oxidace L-ty-
rozinu poskytuje tmavé hnédé a dile Cerné zbarveni,
zatimco oxida&ni produkty chlorogenové a kavové ky-
seliny jsou Zluté aZ Zlutohnédé zbarvené o-chinony. Ta-
to oxidace je katalyzovani dvéma riznymi typy poly-
fenoloxiddz — monofenol, dihydroxyfenylalanin : O,
oxidoreduktdzou ¢ili monofenolmonooxygenazou EC
1.14.18.1, ktera katalyzuje hydroxylaci monofenoli na
o-difenoly a 1,2-benzendiol : O, oxidoreduktizou EC
1.10.3.1, které katalyzuje oxidaci o-difenolti na o-chi-
nony (Thygesen et al., 1995).

Mira a rychlost hnédnuti je zévisla na fadé faktoru,
jako jsou koncetrace a typ fenolickych latek (Lach-
man et al., 1996a), koncentrace a substritova specifita
polyfenoloxidaz, koncentrace kysliku, koncentrace pfi-
rodnich inhibitorad hnédnuti, jako je askorbovi kyselina
(Almeida, Nogueira, 1995; Lachman etal,,
1996b), koncentrace kysliku, teplota a hodnota pH, pri-
tomnost lipidickych sloZek (Matheis, 1989). Polyfe-
nolické slouceniny, zv143t€ pak chlorogenova kyselina,
se spolu se Zelezitymi ionty podileji na tvorbé Cernani
brambor po vafeni (Griffiths et al,, 1992) a spolu
s glutaminem na zeleném zbarveni vody po vafeni bram-
bor (Adams, 1994). Rozdily v rychlosti hnédnuti jsou
dany spi$e kvantitativnimi neZ kvalitativnimi rozdily po-
lyfenolickych konstituentd bramborovych hliz (Rama-
murthy et al,, 1992). Polyfenolické konstituenty
bramborovych hliz a koncentrace polyfenoloxidaz jsou

1. Prehled pokusnych stanovist — Overview of field trial localities

vyznamné i v rezistenci brambor viaci chorobim
a §kudcim (Castanera et al.,, 1996). Koncentrace
polyfenolickych liatek v bramborovych hlizich je
ovlivnéna fadou dalSich vnéjsich faktord, jako je napf.
doba a teplota skladovani (Sotillo et al., 1994b) &i
poranéni hliz (Laanest etal., 1995). Dale je koncen-
trace polyfenoli ovlivnéna genotypem (Dao,
Friedman, 1992).

V této praci byl sledovan vliv dalSich faktord, jako
jsou ruzné lokality bramboraiskych a feparskych pro-
duk&nich oblasti v CR, a alternativniho a konvenéniho
zplisobu péstovani na obsah téchto latek u odriid bram-
bor Agria a Karin. Porovnani vlivu ekologickych pod-
minek bramboréiské a fepaiské vyrobni oblasti na ob-
sah polyfenolickych litek je zajimavé v souvislosti se
znanym narastem ploch brambor v fepafské oblasti
CR v 90. letech.

MATERIAL A METODA

V letech 1995 a 1996 byly v piesnych polnich po-
kusech na 12 lokalitach v CR (tab. I) vyp&stovany jed-
notnou agrotechnikou podle UKZUZ brambory odrid
Agria a Karin. Na dvou lokalitich (Uhfinéves a Vale-
Cov) byly brambory vypéstovény téz alternativni tech-
nologii bez chemické ochrany a primyslovych hnojiv.
Po sklizni byl stanoven obsah polyfenolickych latek na
katedfe chemie CZU v Praze. Vysledky byly statisticky
zhodnoceny metodou dvoufaktorové analyzy variance
bez opakovani.

Sigdii Vieobit blast? Nadmoiska vyska® Pramérna rocni teplota® Roéni srazky®
(m) (°C) (mm)
Caslav® R 290 83 590
Ivanovice na Hané! R 220 8,6 550
Pierov nad Labem® R 178 8,8 622
Praha-Suchdol” R 286 8,2 510
Uhersky Ostroh* R 196 9,2 551
Uhfingves" R 295 8,4 575
Domaninek® B 565 6,4 602
Hradec nad Svitavou®* B 450 6,5 624
Chrastava® B 345 7.1 798
Lipa®* B 505 73 632
Stachy® H 860 6,3 755
Valedov® B 460 6,9 649

Vysvétlivky — Explanatory notes:

* odriidové zkudebny UKZUZ - Varietal Test Stations of Central Institute for Supervising and Testing in Agriculture
b pokusna pracovisté CZU Praha — Trial Station of the Czech University of Agriculture Praha

¢ pracovidté VUB Havligkiv Brod — Experimental Base of Potato Research Institute Havligkiv Brod

4 pracovi§té¢ VURV Praha-Ruzyn& — experimental base of Research Institute of Crop Production Praha-Ruzyn&

R = fepaiskd vyrobni oblast — beet growing region
B = bramboréiska vyrobni oblast — potato growing region
H = horska vyrobni oblast — mountain growing region

llm::nlity. 2growing region, 3above sea level, "avemge annual temperature, Sannual precipitation
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Stanoveni celkovych polyfenoli

Oloupana bramborové hliza byla v co nejkratsim ¢a-
se zhomogenizovana (nastrouhanim a rozetfenim v tie-
ci misce) a do 100ml odmérné baiiky bylo odvaZeno
10 g. Baiika byla dopInéna po rysku 80% vodnym etano-
lem, obsah byl dukladné protiepan a promichén a poté
zfiltrovan. Bylo odpipetovano 5 ml filtratu do 50ml
odmérné baiky a po zfedéni n€kolika ml vody bylo
pfiddno 2,5 ml Folin-Ciocalteuova ¢inidla (Zdravotnic-
ké zasobovani, Praha), obsah byl protfepidn a promi-
chén. Poté bylo pfiddno 7,5 ml 20% roztoku Na,COs,
objem byl doplnén po rysku destilovanou vodou a po
dukladném promichéni byl roztok ponechén stét pfi la-
boratorni teploté po dobu 2 h, kdy se kvantitativné vy-
tvofilo modré zbarveni. Stejny postup byl pouZit i pro
slepy pokus, v némZ misto 5 ml filtrdtu bylo pouZito
5 ml 80% vodné-etanolického roztoku. Po 2 h stani
byly roztoky odstfedény na odstfedivce Janetzki T 30
pfi 2000 ot./min po dobu 12 min. Absorbance byla
méfena na spektrofotometru Spekol 11 oproti slepému
pokusu pii vinové délce 765 nm a obsah celkovych
polyfenold byl vyjadfen v mg gallové kyseliny ve 100 g

Cerstvé hmoty. KaZdé stanoveni bylo provedeno ve
dvou opakovénich. Vysledky jsou uvedeny v tab. II aZ
Iv.

VYSLEDKY A DISKUSE
Rok 1995

U alternativné péstovanych brambor se objevuje
mirné zvySeny obsah celkovych polyfenolickych latek
(pfepocCteny na 100 g cerstvych bramborovych hliz),
napf. u odridy Agria z fepaiské lokality Uhfinéves byl
obsah celkovych polyfenolickych litek u brambor pés-
tovanych konvenénim zptiisobem 25,0 mg a alternativ-
nim zpusobem 29,5 mg, u odridy Karin byly odpovi-
dajici hodnoty 32,5 mg a u alternativné péstovanych
48,5 mg (tab. II). Tento narlst Cinil u odridy Agria
18 % a u odridy Karin 49 % oproti bramboram pésto-
vanym konvenénim zpisobem. Tento trend se potvrdil
i u brambor z bramborafské lokality Valecov, kde
u brambor péstovanych alternativnim zpiisobem méla
odriuda Agria obsah celkovych polyfenolickych latek

11. Obsah celkovych polyfenolickych latek v hlizich brambor odriid Agria a Karin z riznych lokalit (vliv bramboréiské nebo fepaiské vyrobni
oblasti, resp. alternativniho zpisobu p&stovani) — Content of total polyphenolic compounds in the potato tubers of the Agria and Karin
varieties cultivated in the potato and beet growing regions and/or in the ecological way of planting

Odriida
Lokalita! Agria (mg/100 g) Karin (mg/100 g)
1995 1996 1995 1996
A B |primér| A B |primér| A B |prim&r| A B | primér

Suchdol” 253 2357 24,5 40,4 41,6 41,0 49,3 51,7 50,5 52,6 554 54,0
Uhfinéves™ 22,9 27,1 25,0 41,5 37,1 393 34,6 30,4 32,5 61,0 57,0 59,0
Uhfinéves**" 32,6 26,4 29,5 40,6 38,4 39,5 55,4 41,6 48,5 69.8 52,0 61,0
Caslav" 433 46,7 45,0 29,3 317 30,5 45,7 533 48,5 41,3 30,7 36,0
Uhersky Ostroh” 39,8 32,2 36,0 30,9 49,1 40,0 71,9 60,1 66,0 50,0 61,0 55,5
Pferov nad Labem" 30,0 38,0 34,0 35,6 384 37,0 S11 62,9 57,0 53,9 63,1 58,5
Ivanovice na Hané' 49,4 35,6 42,5 27,3 35,7 31,5 552 47,8 515 43,6 554 49,5
Hradec nad Svitavou® 36,0 28,0 32,0 42,6 39,4 41,0 554 60,6 58,0 69,8 66,2 68,0
Domaninek” 32,5 43,5 38,0 40,4 32,6 36,5 65,4 63,9 64,5 55.2 66,8 61,0
Chrastava® 43,4 36,6 40,0 35,8 45,2 40,5 49,9 47,1 48,5 473 53,7, 50,5
Valeov*? 353 37,7 36,5 38,1 38,5 383 39,2 39,8 39,5 51,2 57,6 54,4
Valegov*? 37,5 42,1 39,8 51,9 47,1 49,5 46,8 41,2 44,0 523 56,7 54,5
Stachy" 39,8 32,2 36,0 323 26,7 29,5 524 56,6 54,5 64,9 75,1 70,0
Lipa" 40,1 40,9 40,5 41,4 40,6 41,0 63,9 55,1 59,5 57,3 55,7 56,5
Pramér? 36,28 | 35,05 | 3566 | 37,72 | 38,72 | 38,22 | 52,59 | 50,86 | 51,64 | 5501 | 57,60 | 56,31
Maximum 49,4 46,7 45,0 51,9 49,1 49,5 71,9 63,9 66,0 69,8 75,1 70,0
Minimum 22,9 23,7 24,5 27,3 26,7 29,5 34,6 30,4 32,5 41,3 30,7 36,0
Smérodatna oachylkn“ 6,97 6,77 593 6,21 5,83 4,98 9,61 9,62 8,92 8,49 9,60 7,95

" fepafska vyrobni oblast — beet growing region

® bramboréfska vyrobni oblast — potato growing region

" horskd vyrobni oblast — mountain growing region

* konvenéni zplsob p&stovini — conventional way of cultivation

** alternativni zplsob p&stovéni — ecological way of cultivation

llocality. 2variety. “avemge. “standard deviation
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39,8 mg a Karin 44,0 mg, zatimco konven¢nim zpiiso-
bem pé&stované brambory mély odpovidajici obsahy niZsi
(36,5 mg a 39,5 mg). Narist byl u odridy Agria 9,04 %
a Karin 11,39 %.

Brambory péstované v fepaiské oblasti obsahuji pri-
mérn& méné& polyfenolickych latek (Agria 34,5 mg, Ka-
rin 51,0 mg) ve srovnani s bramborami péstovanymi
v bramboraiské oblasti (Agria 37,17 mg, Karin
54,08 mg) (tab. III). Nejvy$¥i primé&rny obsah celko-
vych polyfenolli vykazovaly brambory z bramborafské
lokality Domaninek (51,25 mg) a Lipa (50,00 mg)
a nejniZii z Feparskych lokalit Uhfin&ves (28,75 mg)
a Suchdol (37,5 mg) (tab. II). Drsné&;jsi klimatické pod-
minky bramborafskych oblasti zpisobuji mirné zvySeni
obsahu celkovych polyfenolickych latek.

Rok 1996

U alternativng pé&stovanych brambor se objevuje
mirné zvy$eny obsah celkovych polyfenolickych latek,
napf. u odridy Agria z bramboraiské lokality ValeCov
byl obsah celkovych polyfenolickych latek u brambor
péstovanych konvenénim zpisobem 38,25 mg a alter-
nativnim zpisobem 49,5 mg, u odridy Karin byly od-
povidajici hodnoty téméf stejné (54,4 a 54,5 mg) (tab. II).
Tento narust Cinil u odridy Agria 29,4 % oproti brambo-
ram péstovanym klasickym zptisobem. Tento trend se
potvrdil i u brambor z feparské lokality Uhfinéves, kde
u alternativné péstovanych brambor odriida Karin méla
obsah celkovych polyfenolickych latek 61,0 mg a Ag-
ria 39,5 mg, zatimco konvenéné péstované brambory
mély odpovidajici obsahy niZ§i (59,0 mg a 39,3 mg).
Narust byl u odridy Karin 3,39 %. Ze ziskanych hod-
not vyplyva, Ze néarist obsahu celkovych polyfenolic-
kych latek u alternativné péstovanych brambor ve srov-
néni s konvenénim zpusobem neni pfili§ markantni.

Brambory péstované v fepaiské oblasti obsahuji
primérné méné polyfenolickych latek (Agria 36,58 mg,
Karin 52,08 mg) ve srovnani s bramborami péstovany-
mi v bramborafské oblasti (Agria 37,80 mg, Karin
60,08 mg) (tab. III). Nejvyssi pramérny obsah celkovych
polyfenoli vykazuji brambory z bramborafské lokality
Hradec nad Svitavou (54,5 mg) a Stachy (49,75 mg)

a nejniz8i z fepaiskych lokalit Caslav (33,25 mg)
a Ivanovice na Hané (40,5 mg). Drsné&j8i klimatické
podminky bramboréiskych oblasti zptsobuji mirné zvy-
Seni obsahu celkovych polyfenolickych latek.

ZAVER

Obsah polyfenolickych latek (vyjadfeny v mg/100 g
hliz) je kromé& klimatickych podminek siln&€ ovlivnén
danym genotypem, coZ potvrzuji Al-Saikhan etal.
(1995). Odruda Karin obsahuje podstatné vy33i mnoz-
stvi polyfenolii (54,3 mg) neZ odrida Agria (36,5 mg).
Vysledek z roku 1995 je prikazny, v roce 1996 se vy-
sledek pohyboval na hranici priikaznosti (tab. III).

Drsnéjsi klimatické podminky bramboréiské oblasti
zpusobuji vys§i obsah celkovych polyfenoli ve srovna-
ni s fepafskou oblasti, coZ potvrzuji priikazné diference
mezi oblastmi v roce 1995 a zfetelny trend v roce 1996
(tab. III). Odrida Agria obsahovala v primé&ru z fepai-
skych vyrobnich oblasti 35,54 mg, z bramboraiskych
37,49 mg, odruda Karin z fepafskych vyrobnich oblasti
51,54 mg a z bramboraiskych 57,08 mg. Obsah poly-
fenolu zejména ovliviiuje y-zafeni (Ramamurthy et
al., 1992).

U alternativné péstovanych brambor se objevuje mirné
zvySeny obsah celkovych polyfenoli ve srovnani s kon-
venénim zpisobem (u odridy Karin 52,0 mg oproti
46,35 mg a u odrady Agria 39,58 mg oproti 34,78 mg na
lokalitich ValeCov a Uhfinéves). Tato tendence byla
jednozna¢nd v obou letech na stanovistich Uhfinéves
i ValeCov, ale diference mezi zpiisoby péstovani nepre-
séhly hranici statistické prukaznosti (tab. II a IV). Zji§-
té€nou tendenci Ize vysvétlit ochrannou idlohou polyfe-
noli (Castanera et al,, 1996). Kromé fenolickych
kyselin (Dao, Friedman, 1992) maji na odolnost
bramborovych rostlin vii¢i mikroorganismim a hou-
bam vliv i dalsi polyfenolické latky, napf. kvercitrin
(3-O-rhamnosid kvercetinu) nebo (+)-katechin, které
jsou lokalizovany pfedev§im v peridermu a jejichZ
mnoZstvi pievySuje obsah v parenchymu 33krat (Po-
lozhnets et al,, 1995). U riZové zbarvenych odrad
je to anthokyan petanin, tj. 3-O-{6-O-[4-O-E-p-kuma-
ryl-a-L-rhamnopyranosyl]-p-D-glukopyranosid } -5-O-

IIL. Vliv feparské a bramborafské vyrobni oblasti na primé&rny obsah celkovych polyfenolickych latek — Influence of beet and potato growing

regions on the content of total polyphenolic compounds

Odrida?
Oblast! Agria Karin Diference mezi odriadami®
(mg/100 g) (mg/100 g)
1995 1996 1995 1996 1995 . 1996
Repaiska? 34,50 36,58 51,00 52,08 16,50° 15,50
Bramboré¥ska® 37,17 37,80 54,08 60,08 16,91% 22,28
Diference mezi oblastmi® 2,67 1,22 3,08" 8,00 - -

* hladina vyznamnosti 95 % — level of significance 95%

lregion. zvnriety, 3varietal differences, ‘beet growing, Spotnlo growing, ('negional differences

544

ROSTLINNA VYROBA, 43, 1997 (11): 541-546



IV. Vliv b&zného a alternativniho zpiisobu péstovani — Influence of conventional and ecological way of growing

Odrida®
Technologie péstovini' (mgﬁgg » (m;t:lgg &
1995 1996 1995 1996
Bé#nd® 30,75 38.80 36,00 56,75
Alternativni* 34,65 44,50 46,25 51,75
Diference mezi p&stitelskymi technologiemi® 3,90 5,70 10,25 1,00

Zji¥téné diference ukazuji pouze tendence (jsou na hranici prikaznosti) — Found differences show only trends (they are at the level of

significance)

. 2 . . . 3 "
lgrowmg technology, “variety, 3conventional, "ecologlcal. 5u:z:hnologu:al diferences

-B-D-glukopyranosid petunidinu (Andersen et al.,
1991). V prubéhu suberizace se polyfenolicky komplex
guajakol-syringového typu ligninu zabudovava do bu-
nécnych stén (Borg-Olivier, Monties, 1993).
S polyfenolickymi kyselinami strukturalné dzce souvi-
si i kumarin skopolin akumulujici se v bramborové tka-
ni v dasledku virové, plisiiové, resp. aktinomycetové
infekce (Clarke, 1973; Clarke, Baines, 1976).

Povétrnostni podminky roku 1996 mély vliv na vys-
§i obsah celkovych polyfenolt ve srovnini s rokem
1995 (pramérny obsah v roce 1995 byl u odriudy Agria
35,84 mg a v roce 1996 37,19 mg, u odriidy Karin byl
obsah celkovych polyfenold v roce 1995 52,54 mg
a v roce 1996 56,08 mg).

Tato prace je sou4sti feSeni grantu MZe CR - NAZV
0950975119.
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URODA A NIEKTORE ZNAKY URODNOSTI VYBRANYCH
ODROD LUCERNY SIATE]J

YIELD AND SOME PRODUCTION CHARACTERS OF SELECTED
ALFALFA VARIETIES

J. Drobna

Research Institute of Plant Production, PieStany, Slovak Republic

ABSTRACT: In 1993 to 1995, two sets of alfalfa genetic resources were evaluated. 12 varieties were included in each of
these sets. In the set GZ-1-93, there were mostly the varieties originating from U.S.A. and in the set GZ-11-93 mostly French
varieties. The list of tested varieties is presented in Tabs I to IV. Palava was used as the control variety. Experiments were
established in the form of individual sowing, on the experimental fields of the Research Institute of Plant Production in
Piestany. In the year of establishment, three cuts were carried out, in the st harvest year five cuts, and in the 2nd harvest
year one green matter cut and the seed harvest. In each variety the following economic characters were evaluated: plant height
and weight, stem number, regrowth rate after the cut, seed weight. From Tabs I and III it follows that in the Ist set, control
variety Palava was the best in green matter yield, plant height, and seed yield. As to the stem number in the studied period,
American varieties Pioneer Brand 555, Pioneer Brand 5331, and Capital were the best. They were better by 9 to 32%, as
compared to control. Regrowth rate was determined by measuring the plant height 20 days after the harvest. In this character
following varieties were better than the control: Malone in 1993 (3.2%), Wilson in 1994 (3.4%), and SWB 7 in 1995 (3.3%).
In the 2nd set (Tabs II and 1V), French varieties Marina, Bella, Recor, and Greek variety Veria were in most characters the
best ones. Good performance as to the green matter yield through the whole period was recorded in French varieties Bella,
Marina, and Recor, which overcome control variety by 0.5 to 10.0%. Plant height was better in Veria, Janu, Marina, Bella,
Esterel, and Recor (101.1 to 115.1%) as compared to control and stem number was higher in Maverick, Kiliana, Veria, Marina,
and Recor (by 1.0 to 32.8%). The best values of regrowth rate throughout the all years were reached by Veria (112.5 to
128.1%). In 1993 and 1994, the varieties Esterel, Marina, Bella, Janu, and Recor were outstanding in this character (102.2
to 115.9%), in the last year, however, they were not better than the control variety. Palava was the best in the seed yield also
in this set. On the basis of the results achieved from evaluations of foreign alfalfa varieties in our conditions it is possible to
provide breeders with the best materials for production of new varieties with higher productivity and quality.

alfalfa; genetic resources; yield; production characters

ABSTRAKT: V ramci $tidia genetickych zdrojov krmovin boli hodnotené dva siibory lucerny siatej (Medicago sativa L.),
pestované v polnom pokuse, zaloZzenom v roku 1993 v Pie§tanoch. Bolo vybranych devit odréd z USA, osem odrdd z Fran-
ciizska, dve zo Svédska a jedna z Grécka a Nemecka. Potas troch rokov sa sledovali vybrané morfologické, biologické a hospo-
ddrske znaky. Prezentované vysledky zahfiaji trody zelenej hmoty, tirodu semena a niektoré urodotvorné znaky (vyska
rastliny, pocet byl v trse, rychlost obrastania po kosbe). V prvom sibore, kde boli zaradené hlavne americké a dve §védske
odrody, sa ako najlepsia ukdzala kontrolnd odroda Palava. Len v pocte byl a rychlosti obrastania bola prekonana niektorymi
odrodami o 3 aZ 32 %. NajvyznamnejSie to bolo pri znaku pocet byl v trse, kde dosiahli najlepsie hodnoty americké odrody
Pioneer Brand 5332, Pioneer Brand 555 a Capital. V druhom sibore boli vo vid3ine znakov najlepsie franctzske odrody,
hlavne Marina, Bella, Recor a grécka odroda Veria. Len v trode semena nebola kontrolna odroda Palava prekonana.

lucerna; genetické zdroje; troda; Grodotvorné znaky

UvoD ly prisun dostatoéného mnoZstva vhodného vychodis-

kového materialu pre §lachtenie (Mrazkova, Pe-

Genetické zdroje rastlin s unikatny a nenahraditel-
ny zdroj génov a génovych komplexov pre vyskumni
pracu a praktické Slachtenie.

Vysoka variabilita genetickych zdrojov je predpo-
kladom pre tvorbu novych odréd. Taktiez tvorba no-
vych vysokovykonnych odréd lucerny predpoklada sti-
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likan, 1985).

Stidium genetickych zdrojov lucerny zahfiia cely
komplex Cinnosti. Popri zhromaZdovani hospodarsky
a biologicky vyznamnych odréd, novoslachtencov, po-
pulacii, krajovych odrod a divych foriem zahrani¢ného
a doméceho pdvodu, evidovani a dokumentovani zhro-
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mazdenych genetickych zdrojov lucerny a zabezpeCeni
ich uchovania v génovej banke je jednym z prvoradych
cielov hodnotenie genetickych zdrojov lucerny podla
délezitych biologickych, morfologickych a hospo-
darskych znakov.

Urodov4 stabilita, t. j. schopnost odrody poskytovat
poZadovanu a ofakavanu urodu pri meniacich sa pod-
mienkach prostredia, je doleZitym $lachtitelskym cie-
Tom (Rod et al.,, 1984). Popritom je nutné pri hodno-
teni genetickych zdrojov rastlin venovat pozornost
znakom a vlastnostiam stabilizujicim tdrodu a zvySuji-
cim plasticitu odréd (Dobias, 1980).

Cielom prace bolo zhodnotit skupinu odrdd zo sve-
tového sortimentu na vybrané znaky a vlastnosti a po-
sudit moZnost ich vyuZitia v naSich podmienkach.

MATERIAL A METODA

V rokoch 1993 aZ 1995 boli hodnotené dva stibory
genetickych zdrojov lucerny siatej. V oboch siiboroch
bolo zaradenych po 12 odréd. V sibore GZ-I-93 boli
prevazne odrody pévodom z USA a v sibore GZ-11-93
sa nachddzali hlavne francizske odrody. Zoznam sku-
Sanych odréd s uvedenim $titov pdvodu je uvedeny
v tab. I aZ IV. Ako kontrolna bola pouZitd odroda Pa-
lava.

Pokusy boli zaloZené formou individuélnej vysadby
rastlin, po 60 rastlin z jednej odrody, na pracovisku

VURV v Piestanoch (nadmorska vyska 163 m). Geo-
nomicky je pozemok stacastou kukuriénej vyrobnej ob-
lasti, subtyp kukuri¢no-pSeniény. P6dny typ je degrado-
vané ¢ernozem, pdda je hlinita aZ ilovitohlinita, s obsahom
humusu 1,8 aZz 2,0 %, so strednou zdsobou P a K
a s neutrdlnou aZ slabo kyslou pddnou reakciou. Podla
dlhodobého priemeru je priemerna rocné teplota 9,2 °C
a priemerny ro¢ny thrn zrdZok 595 mm.

V roku zaloZenia pokusu (1993) boli vykonané tri
kosby, v prvom uZitkovom roku (1994) pit kosieb
a v druhom tGZitkovom roku (1995) jedna kosba na ze-
leno a zber semena. Pri kaZdej odrode sa hodnotili tieto
hospodarske znaky: vy$ka a hmotnost rastliny, pocet
byl v trse, rychlost obrastania po kosbe, hmotnost se-
mena. Okrem tychto znakov sa hodnotili i morfologic-
ké a biologické znaky podla Klasifikitora rodu Medi-
cago L. (Vacek a kol., 1985).

Ziskané vysledky boli Statisticky vyhodnotené ana-
lyzou kovariancie a porovndvané ku kontrole pomocou
Studentovho #-testu.

VYSLEDKY A DISKUSIA

Celkové trody zelenej hmoty jednotlivych odrod v g
na rastlinu st uvedené v tab. I pre prvy sibor a v tab. II
pre druhy sibor. V tab. I a II si dalej uvedené priemerné
hodnoty kolekcii a ich zakladné Statistické charakteris-
tiky. Pri odrodéch je tieZ vyznaena preukaznost vzhla-
dom na kontrolni odrodu Palava.

1. Charakteristika odréd lucerny: Groda zelenej hmoty a semena (g.rnstlina") v rokoch 1993, 1994, 1995 (sibor GZ-1-93) — Characteristics
of alfalfa varieties: green matter and seed yields (g.plant’l) in the years 1993, 1994, 1995 (set GZ-1-93)

Uroda zelenej hmoty?
rok zaloZenia® 1. wZitkovy rok® 2. Gitkovy rok Uroda semena*

Odroda' Suat? 1993 1994 1995

s;’g;;yﬁ“ % K 5“’(‘(’)'5‘;’;“ %K s“’(‘;'s‘;);“ % K 1995 % K
Palava csK | 529073 | 10000 |1091,41 | 10000 | 36826 10000 | 16,13 100,00
Europe FRA | 44278 83,59 884,36 81,03 | 297,92 8090 | 1475 91,45
Pioneer Brand 555 USA | 507,76 9585 | 1056,11 96,77 | 355,09 9642 | 11,697 72,49
Pioneer Brand 5331 USA | 501,37 94,65 872,05 7990 | 28805 | 7822 | 12047 74,63
Malone USA | 47133 8898 | 71917 7| 658 | 175107 | 47,55 920" | 57,59
Wilson USA | 472,25 89,15 979,55 89,75 27245 | 73,98 937 | s8I
MSA-PL-L USA | 41753 | 7882 | 53644 | 4915 | 199677 | 5422 8,70 53,95
Capital USA | 515,68 97,35 980,41 89,83 | 325,05 8827 | 13,66 84,73
Coral USA | 40086 | 7737 845,33 77,46 | 308,86 8387 | 1077 | 6675
Miral USA | 4047277| 76,1 780,03°7| 7230 | 2438277 | 66,21 1085~ | 6731
SWB 21 SWE | 39060°| 7374 | 81426" | 7461 |27266 | 7404 | 1083 | 67,18
SWB 7 SWE | 40564 7| 7657 | 96028 8799 | 326,28 88,60 | 1554 96,38
Priemer® (x) 455,77 877,37 287,60 12,01
s 49,96 153,69 2,01 8,47
8 14,42 44,37 0,079 0,361
V(%) 10,96 17,52 47,55 70,54

% K — % kontroly — % control
1
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variety, 2counuy. 3green matter yield, 4seed yield, 3 year of establishment, “production year, "total for cuts, Yaverage

ROSTLINNA VYROBA, 43, 1997 (11): 547-552



[I. Charakteristika odréd lucerny: tiroda zelenej hmoty a semena (g.rastlinu") v rokoch 1993, 1994, 1995 (stibor GZ-11-93) — Characteristics
of alfalfa varieties: green matter and seed yields (g‘planl") in the years 1993, 1994, 1995 (set GZ-11-93)

Uroda zelenej hmoty?
rok zaloZenia® 1. uzitkovy rok® 2. uzitkovy rok Uroda semena®

Odroda' St 1993 1994 1995

s{,’:;:y%,“ % K S‘;‘;L‘L;a % K Sr;(‘:sl;’;a % K 1995 % K
Palava CSK 422,43 100,00 1 027,05 100,00 375,26 100,00 19,01 100,00
Europe FRA 423,49 100,25 923,43 89,91 350,59 93,42 13,187 69,32
Bella FRA 431,09 102,05 1 031,75 100,46 387,25 103,19 11,04~ 58,05
Esterel FRA 438,36 103,77 1 035,48 100,82 348,33 92,82 9,48~ 49,87
Marina FRA 466,89 110,52 1 064,89 103,68 377,06 100,48 11,697 61,50
Tango FRA 408,77 96,77 1 005,20 97,87 356,20 94,92 13,957 73,38
Janu FRA 449.21 106,34 982,09 95,62 362,50 96,60 12,297 66,65
Recor FRA 442,07 104,65 964,25 93,89 375,76 100,13 13,747 72,29
Jersey FRA 404,35 95,72 754,06 73,42 308,53” 82,22 12,09 63,59
Veria GRC 406,42 96,21 1 065,23 103,72 368,08 98,09 11.48" 60,38
Kiliana DEU 427,55 101,21 857,35 83,48 291,67 77,72 11,72 61,63
Maverick USA 508,70 120,42 1 098,58 106,96 369,41 98,44 16,29 85,70
Priemer® (x) 435,78 984,11 353,73 12,81
S 29,40 98,39 12,69 8,82
s, 8.49 28,40 0511 037
V (%) 6,75 9,99 13,08 68.87

For 1-8 see Tab. |

Z tab. I vyplyva, Ze v roku zaloZenia bola v prvom
subore najvykonnej$ia kontrolnd odroda Palava. Skisa-
né odrody mali trody od 73,74 do 97,35 % (ku kontro-
le), pricom najviac sa kontrolnej odrode priblizovali od-
rody Capital, Pioneer Brand 555 a Pioneer Brand 5331.
V prvom uzitkovom roku bola opil najlepsia kontrolna
odroda, droda hodnotenych odréd sa pohybovala od
49,15 do 96,77 %. V tomto roku si svoju dobri vykon-
nost zachovali znovu odrody Capital a Pioneer Brand
555. V druhom uzitkovom roku sa poradie v podstate
nezmenilo. Odroda Palava dosiahla najvyssiu trodu, os-
tatné odrody mali drody od 47,55 do 96,42 %. Dobrou
urodou zelenej hmoty sa opit vyznaCovali, tak ako v pred-
chadzajucich rokoch, odrody Pioneer Brand 555 a Capital.

V druhom sibore (tab. II) bola v roku zaloZenia od-
roda Palava na deviatom mieste, Grody skdSanych od-
rod sa pohybovali od 95,72 do 120,42 %, pricom osem
odrdd bolo vykonnejSich ako odroda Palava. V prvom
uzitkovom roku bola kontrolna odroda na Siestom mieste,
trody hodnotenych odréd boli od 73,42 do 106,96 %.
Vykonnost z roku zaloZenia si udrZali odrody Mave-
rick, Veria, Marina, Esterel a Bella. V druhom uzitko-
vom roku sa poradie trochu pozmenilo. Odroda Palava
bola na Stvrtom mieste, ostatné odrody dosahovali drody
od 77,72 do 103,19 %, pri¢om vykonnejSie boli franciiz-
ske odrody Bella, Marina a Recor. Celkovo za sledované
roky mozno zhodnotit odrody pévodom z Francizska
ako velmi vykonné, ¢o potvrdzuje aj nazory niektorych
autorov, ktori uvadzaju, Ze francizske odrody sa vy-
znaCuju vysokym urodovym potencidlom (Porche-
ron, 1968; Hajek, 1969).
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Vo vsetkych rokoch boli pri kosbach hodnotené také
doélezité krmovinarske charakteristiky, ako je vyska
rastliny, pocet byl v trse a rychlost rastu po kosbéach.
Tieto vysledky uvadzame v tab. III a IV. :

Vyska rastliny je velmi cennym ukazovatelom a je
podla viacerych autorov v kladnej korelacii s urodou
(Sestrienka, Dobia§, 1972). Je to dbleZity roz-
liSovaci znak odréd. Z vysledkov hodnotenia vyplyva,
Ze v prvom stbore bola vo vyske rastliny vo vietkych
rokoch na prvom mieste kontrolnd odroda. Pomerne
dobré hodnoty v tomto znaku dosahovali odrody Wil-
son (81,49 aZ 94,99 %) a Capital (89,35 aZ 94,64 %).
V druhom sabore vynikali vySkou rastliny odrody Veria,
Janu, Marina, Bella, Esterel, Recor, ktoré vo vietkych
rokoch prekonali odrodu Palava (101,13 az 115,13 %).

Pri znaku pocet byl v trse dosahovali pocas sledo-
vaného obdobia v prvom subore najlepsie hodnoty od-
rody Pioneer Brand 555 (109,07 az 132,27 %), Pioneer
Brand 5331 (111,38 az 118,90 %) a Capital (98,48 az
120,74 %). V druhom sibore sa ako najlepsie ukézali
odrody Maverick, Kiliana, Veria, Marina, Recor (99,13
az 132,16 %). Odroda Palava v oboch siboroch v tom-
to znaku vacSinou zaostavala.

Rychlost obrastania sme zistovali meranim vysky
rastlin 20 dni po kosbe. Tento znak je taktieZ zna&ne
zavisly od genotypu, zavlazovania a dalSich podmie-
nok (Hauptvogel, 1987).

V prvom siibore nemala Ziadna odroda preukazne
vy$Siu rychlost obrastania oproti kontrole. V druhom
subore sa za vSetky roky najlepSou rychlostou obrasta-
nia vyznaovala odroda Veria (112,50 az 128,11 %).
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III. Charakteristika odrdd lucerny: vy3ka rastliny (mm), podet byl (ks.rastlina™), rychlost obrastania (mm, 20 dni po kosbe) v rokoch 1993, 1994, 1995 (siibor GZ-I-93) — Characteristics of alfalfa varieties: plant
height (mm), stem number (pcs.plan('l). regrowth intensity (mm, 20 days after cutting) in the years 1993, 1994, 1995 (set GZ-1-93)

Vyika rastliny® Podet byl* Rychlost obrastania®

rok zaloZenia® 1. witkovy rok? | 2. ditkovy rok rok zaloZenia 1. uZitkovy rok | 2. uZitkovy rok rok zaloZenia 1. dZitkovy rok | 2. GZitkovy rok

Odroda' Stat? 1993 1994 1995 1993 1994 1995 1993 1994 1995
atoshy?| X |iikosby| K [mmkosny] ®X |mroshy] BX |bosny| ®X |mboery] ®F |smbosty| ®* |cakossy| %X |oukosty| *X

Palava CSK | 695,73 100,00 | 653,44 | 100,00 | 908,20 | 100,00 | 21,53 | 100,00 | 43,54 | 100,00 | 33,44 | 100,00 | 325,07 | 100,00 | 358,77 | 100,00 | 429,60 | 100,00
Europe FRA | 641,30 92,18 | 605,82 | 92,71 | 836,337 92,09 | 17,55 81,49 | 35897 | 82,43 | 22,67 67,80 | 292,13 | 89,85 | 336,86 | 93,89 | 384,49 | 89,50
Pioneer Brand 555 | USA | 635,07 91,29 | 612,17 93,68 | 831,277 91,53 | 26,15 | 121,44 | 57,59""| 132,27 | 36,47 | 109,07 | 292,73 | 90,03 | 351,04 [ 97,85 | 396,00 | 92,18
Pioneer Brand 5331 | USA | 643,17 92,45 | 556,547 | 85,17 | 780,857 85,98 | 23,98 | 111,38 | 51,77""| 118,90 | 29,31 87,63 | 283,87 | 87,30 | 305,88 | 85,26 | 351,69 | 81,87
Malone USA | 688,43 98,95 | 569,887 ( 87,21 | 713,137 78,52 | 20,03 93,03 | 38,23 87,80 | 23,04 68,90 | 33553 | 103,20 | 33891 | 94,46 | 357,92" 83,31
Wilson USA | 653,33 93,91 | 620,68 94,99 | 814917 | 89,73 | 20,95 97,28 | 44,14 | 101,38 | 29,19 87,29 | 304,60 | 93,69 | 372,81 | 103,91 | 401,70 | 93,51
MSA-PL-L USA | 592,80° 85,21 | 459,497 70,32 | 689,187 | 75,88 | 20,81 96,63 | 36,77 | 84,45 | 2539 | 7592 | 260,73 | 80,19 |250,29" | 69,76 |276,12" | 64,27
Capital USA | 658,43 94,46 | 597,67 91,47 | 893,50 | 98,38 | 26,00 | 120,74 | 50,80" | 116,67 | 32,93 98,48 | 291,77 | 89,76 | 342,67 | 95,51 | 399,17 | 92,92
Coral USA | 648,83 93,26 | 581,587 | 89,00 | 882,98 | 97,22 | 22,33 | 103,72 | 46,98 | 107,90 | 30,21 90,34 | 284,00 | 87,36 | 322,85 | 89,99 | 378,07 | 88,01
Miral USA | 584,27 83,99 | 567,717 | 86,88 | 769,64 | 84,74 | 21,45 99,60 | 43,75 | 100,46 | 27,42 | 81,99 | 293,87 | 90,40 | 331,66 | 92,44 | 383,45 | 89,26
SWB 21 SWE | 567,90 81,63 | 554,27° | 84,82 (801,137 | 88,21 | 22,83 | 106,02 | 4573 | 105,16 | 32,51 97,22 | 257,67 | 79,27 |307,19-| 85,62 | 387,55 [ 90,21
SWB 7 SWE | 58843~ 84,58 | 603,40 | 92,34 | 900,00 | 99,10 | 22,76 | 105,71 | 47,41 | 108,88 | 31,28 93,52 | 269,53 | 82,90 | 324,91 | 90,56 | 443,92 | 103,33
Priemer® (x) 633,14 581,89 820,03 22,20 45,22 29,64 290,96 328,65 382,82
N 4,12 4,82 15,58 2,43 6,39 12,79 2,32 3,15 11,58
S, 1,19 1,39 0,62 0,70 1,84 0,51 . 0,67 0,91 0,46
V (%) 6,51 8,28 19,00 10,94 14,13 43,17 7,98 9,58 30,25

'vnriety. 2t:ountry, 3plant height, “stem number, 5rt:gmwth intesity, 6year of establishment, 7production year, Kavemge, 9avcragc of cuts
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IV. Charakteristika odrdd lucerny: vy3ka rastliny (mm), pocet byl (ks.rastlina™), rychlost obrastania (mm, 20 dni po kosbe) v rokoch 1993, 1994, 1995 (sibor GZ-11-93) — Characteristics of alfalfa varieties: plant
height (mm), stem number (pcs.plant’l). regrowth intensity (mm, 20 days after cutting) in the years 1993, 1994, 1995 (set GZ-11-93)

Vyska rastliny? Pocet byl* Rychlost obrastania®

rok zaloZenia® 1. uzitkovy rok’ 2. uZitkovy rok rok zaloZenia 1. azitkovy rok 2. uzitkovy rok rok zaloZenia 1. uZitkovy rok 2. uzitkovy rok
Odroda! St 1993 1994 1995 1993 1994 1995 1993 1994 1995

Jpremcts| %k [Memrl wi |Pomr | wx |MEe) sk PR wk [BEO) wk [BUE] K | Bieay| X | ey ®X
Palava CSK | 641,83 | 100,00 | 639,30 | 100,00 | 986,32 | 100,00 | 19,58 | 100,00 | 36,25 | 100,00 | 29,56 | 100,00 | 306,10 | 100,00 | 348,73 | 100,00 | 504,74 | 100,00
Europe FRA | 648,63 | 101,06 | 621.86 | 97.27 | 95831 | 97,16 | 18,00 | 91,91 | 33,27 | 91,78 | 2644 | 89,60 | 30597 | 99.92 | 327.46 | 93,90 | 412,88 | 81,80
Bella FRA | 665.87 | 103.74 | 665,71 | 104,13 | 1 007,96 | 102,19 | 1948 | 99.49 | 39,43 | 108,78 | 32,51 | 110,17 | 342,53 | 111,90 | 37533 | 107,63 | 498,37 98,74
Esterel FRA | 681,23 | 106,14 | 676,76 | 105,86 | 973,33 | 98,68 | 21,23 | 108,78 | 39,60 | 109,24 | 29,30 | 99,29 | 354,90 | 11594 | 384,74 | 110,33 | 483,51 95,79
Marina FRA | 670,63 | 104,49 | 683,85 | 106,97 | 1 000,78 | 101,47 | 21,25 | 108,51 | 39,17 | 108,04 | 30,94 | 104,85 | 354,07 | 115,67 | 384,71 | 11032 | 487,45 | 96,58
Tango FRA | 633,83 98,75 | 631,08 | 98,71 968,20 | 98,16 | 19,71 | 100,65 | 36,44 | 101,91 | 26,98 | 91,43 [ 312,80 | 102,19 | 33558 | 96,23 | 451,80 | 89,51
Janu FRA | 688,23 | 107,23 | 670,98 | 104,96 | 1 021,48 | 103,57 | 19,28 | 9847 | 37,63 | 103,80 [ 28,13 | 9533 | 327,07 | 106,85 | 369,09 | 10584 | 474,81 94,07
Recor FRA | 662,20 | 103,17 | 646,54 | 101,13 | 1 003,02 | 101,69 | 20,65 | 10546 | 39,03 | 107,67 | 32,15 | 10895 | 31520 | 102,97 | 357,92 | 102,64 | 470,75 | 93,27
Jersey FRA | 626,43 97,60 | 554917 | 86,80 | 90448 | 91,70 | 20,55 | 104,95 | 36,33 | 100,20 | 29,00 | 98,28 | 291,67 | 9528 | 293,717 | 8422 | 399,83" | 79,22
Veria GRC | 690,20 | 107,54 | 736,00 115,13 | 1 024,04 | 103,82 | 1941 | 99,13 | 39,99 | 110,31 | 3427 | 116,13 | 366,97 | 119,88 | 446,75""| 128,11 | 568,08""| 112,55
Kiliana DEU | 633,90 98,76 | 597,97 | 93,54 | 878,677 | 89,09 | 23,59" | 12048 | 42,68" | 117,74 | 32,10 | 108,78 | 312,03 | 101,94 | 318,79 | 91,41 | 397,007 | 78,65
Maverick USA | 663,17 | 103,32 | 621,16 | 97,16 878,247 | 89,04 | 23,32 | 119,06 | 44,28 | 122,16 | 3571" | 121,00 | 327,50 | 106,99 | 333,82 | 9572 | 41588 | 82,40
Priemer!! (x) 658,85 645,51 970,47 20,51 38,18 30,23 326,40 356,39 464,78
N 2,19 4,63 12,69 1,66 2,95 11,11 2,43 15,94 3,99
s, 0,63 1,34 0,51 0,48 0,85 0,45 0,68 4,60 1,15
V (%) 3,32 7,17 13,08 8,07 7,62 36,76 7,18 11,18 23,22

For 1-9 see Tab.
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V rokoch 1993 a 1994 v tomto znaku vynikali odrody
Esterel, Marina, Bella, Janu, Recor (od 102,19 do
115,94 %), v poslednom roku vSak kontrolni odrodu
neprekonali.

Urody semena jednotlivjch odréd si uvedené
v tab. I a II. Tento znak bol hodnoteny v druhom uZit-
kovom roku. V prvom siibore mala najvys8iu trodu se-
mena odroda Palava, ostatné odrody dosahovali 53,95
az 96,38 %. Najviac sa ku kontrolnej odrode pribliZo-
vali odrody SWB 7 a Europe. V druhom sibore do-
siahla opét najvysSiu trodu kontrola, skiSané odrody
mali drody od 49,87 do 85,70 %. Ziskané vysledky nie
si celkom v siilade s tvrdeniami niektorych autorov,
ktori uvadzaji, Ze droda zelenej hmoty je v negativnej
korelacii s drodou semena (Rod, 1985; Cagatg,
1995).

Na zaklade dosiahnutych vysledkov moZno konsta-
tovat, Ze pre dalSie vyuZitie v §lachteni by boli vhodné
franciizske odrody Marina a Bella, ktoré dosahovali dobré
vysledky vo vSetkych hodnotenych znakoch, a odroda
Recor, ktora sa vyznagovala vy$§im poftom byl a vys-
kou rastliny. Grécku odrodu Veria moZno odporucit pre
dobrii rychlost obrastania, vy$ku rastliny a vy38i pocet
byl. Americka odroda Maverick mala vys§iu drodu ze-
lenej hmoty a vy3§i pocet byl. V tomto znaku bola vel-
mi dobra i americka odroda Pioneer Brand 555.

Vysledky hodnoteni zahraniénych odrdd lucerny v na-
Sich podmienkach dévaji predpoklad pre vyber vhod-
nych vychodiskovych foriem, ktoré maju vlastnosti po-
Zzadované Slachtitelmi. Posidenie a zhodnotenie
délezitych hospodarskych, morfologickych a biologic-

kych znakov je prvym krokom pri dlhodobom procese
§lachtenia a tvorby vykonnejSich a kvalitnejSich odrdd.
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PRODUKTIVNOST GENETICKYCH ZDROJOV JARNEHO
TRITIKALE

PRODUCTIVITY OF GENETIC RESOURCES OF SPRING TRITICALE

M. Masarykova

Research Institute of Plant Production, PieStany, Slovak Republic

ABSTRACT: In 1993 to 1996 in VURYV Piestany, the 29 spring triticale genotypes of different ecological origin (Mexico,
Brazil, France, Australia, Poland, Canada) were evaluated. As control varieties, spring wheats Linda and Saxana were used.
Results of experiments were statistically processed by the method of variance analysis (Tab. 1V). Tested varieties of triticale
had greater grain and 1000 grain weight (TGW) than control wheats, what corresponds with the results of VURV Praha-Ru-
zyn& (Stehno etal., 1994). TGWs were statistically significantly affected by varieties. In the set I (Tab. I), highly significant
differences in TGW and yields among tested varieties were found. Mexican genotype BGL/ADX//JLO86 had significantly
higher yield than control wheat varieties. Differences in the yields between wheats and triticale in the sets II and III were
statistically insignificant, but from percent evaluation, of triticale yields as compared to wheats it followed that evaluated
genotypes reached higher yields than controls in most cases. Evaluated triticale were a medium resistant up to resistant to
stem rust and Septoria disease. High protein content appeared in the varieties Empat (AUS), T-100, T-129, T-130, T-132,
T-138, Fahad 8 (MEX), and Frank (CAN). Mexican triticale T-100 up to T-138 come from CIMMYT production and thanks
to their proclaimed drought resistance and low pH resistance they are suitable for breeding programs. Attention should be
paid to Mexican genotypes BGL/ADX//JLO86, Fahad 8 and Polish variety Gabo, which should be included into the state
varietal experiments, since spring triticale is missing in the National List of Varieties.

spring triticale; genetic resources; yield

ABSTRAKT: V rokoch 1993 a% 1996 bolo vo VURYV Piestany hodnotenych 29 genotypov jarného tritikale rdzneho ekolo-
gického povodu (Mexiko, Brazilia, Francuzsko, Austrilia, Pol'sko, Kanada). Ako kontrolné odrody boli pouZité jarné p3enice
Linda a Saxana. Z prezentovanych vysledkov je zrejmé, Ze jarné tritikale mdZe u nds dosiahnut vy3Sie trody ako pSenica,
i ked preukazne vy§Siu drodu mal len genotyp BGL/ADX//JLO86 (MEX). SkiSané tritikale je vhodné na vyuZitie v Slachti-

telskych programoch, ako aj vo vyrobe (napr. ndhrada za vyzimované oziminy).

jarné tritikale; genetické zdroje; tiroda

UvoD

Novy rastlinny rod tritikale, vytvoreny cielavedo-
mou a zdmernou &innostou &loveka, existuje uz sice
viac nez 120 rokov, ale jeho intenzivne §lachtenie a vy-
uZivanie vo vyrobe prebieha aZ od roku 1970. O jeho
vzrastajiicom vyzname sved¢i i to, Ze pestovatelské plo-
chy sa od roku 1986 do roku 1992 v celosvetovom
meradle viac nez zdvojnasobili — na 2,4 mil. ha
v 32 krajinach. Prispevok tritikale do globélnej produk-
cie obilnin je 6 mil. t za rok (Varughese, 1996).

Najvicsia svetova kolekcia genetickych zdrojov tri-
tikale je v Medzinarodnom centre pre $lachtenie kuku-
rice a pSenice CIMMYT Mexiko (7012 prevazne jar-
nych foriem). Rozsiahle zbierky st dalej v Rusku (4859),
Polsku (1384), USA (1015) a v Australii (756) (Bet-
tencourt, Konopka, 1990). V ramci byvalej
CSFR sa tritikale zhromazdovalo a skisalo od roku 1970
vo Vyskumnom dustave rastlinnej vyroby, PieStany.

ROSTLINNA VYROBA, 43, 1997 (11): 553-558

Dnes je tu v Zivom stave uchovanych 506 vzoriek tri-
tikale, 478 je ozimnych foriem, ktoré maji u nés vicsie
uplatnenie neZ jarné odrody. Jarné obilniny su v stred-
nej Eurépe menej vynosné a nie s ani Ziadané do
§lachtitel'skych programov na Slovensku. Napriek tomu
ndjdeme napr. v Listine odrdd polnych plodin Polska
devit jarnych odrod tritikale, vySlachtenych prevazne
v ZDHAR Malyszyn (Maja, Gabo, Migo, Jago, MAH
1093, MAH 1293, CHD 194, MAH 1395, MAH 1495)
(Kolektiv, 1996). Jarné tritikale sa intenzivne §lachti
a pestuje najmd v tych krajinach, kde nie si vhodné
podmienky pre jarovizéciu, alebo si také zimy, Ze do-
chddza k vymrznutiu ozimin (Portugalsko, Kanada,
Brazilia, Austrilia ai.).

V Portugalsku boli v roku 1991 povolené dve nové
odrody jarného tritikale (Crato a Arruda) a v roku 1993
odroda Alter (Coutino a kol.,, 1996). V Kanade vy-
Slachtili a v roku 1995 povolili tri odrody jarného tri-
tikale: AC Alta, AC Copia, AC Certa Mc Leod
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a kol., 1996a, b). V Brazilii sa tritikale pestuje na plo-
che 100 tis. ha a v rokoch 1989 aZz 1993 skusali v po-
kusoch osem vlastnych genotypov jarného tritikale: BR
1, BR 4, EMB 18, CEP 18, CEP 22, CEP 23, CEP 25
a Japar 23 (Baier, 1996). V Austrilii doSlo k zmen-
Seniu pestovatelskych ploch tritikale o 40 % na 100 tis.
ha v rokoch 1991 a% 1992. Slachtitelsky program je
zaloZeny prevazne na liniach a kultivaroch produkova-
nych CIMMYTom. Z jarnych tritikale si povolené od-
rody Tahara, Empat a Abacus (Kolektiv, 1992). Vo
francizskej listine odporicanych odréd si z 20 odrdd
tritikale len dve odrody jarné — Cumes a Torpedo (Ko-
lektiv, 1994).

MATERIAL A METODA

Publikované vysledky st z pokusov s jarnym triti-
kale z rokov 1993 aZ 1996. Pokusy boli zaloZené v Bo-
rovciach, v nadmorskej vyske 172 m, na pdédach typu
degradovanej &ernozeme. Dlhodoby zrizkovy normél
je 625 mm (april aZ jul 238 mm) a priemernd ro¢né
teplota 9,6 °C.

April a m4j z vegetacie 1993 sa vyznaCovali suchym
pocasim. Rastliny zle vzili a odnoZili, ¢o sa prejavilo
na velmi nizkych trodach. M4j a jin zodpovedal nor-
malu a celkove spadlo 301 mm zrdZok. Teploty sa po-
hybovali okolo normalu. Zafiatok vegeticie 1994 bol
velmi mokry, ¢o podporilo vzchadzanie a pociatoény
vyvoj tritikale. Suchy a teply jin sa prejavil na zniZeni
HTZ (spolu 281 mm). Teploty boli v rdmci normalu.
Teplota pofas vegetacie 1995, ako aj zraZky za april
a méj zodpovedali normélu, jin bol vlhsi a jil ovela
suchs$i nez dlhodoby priemer (spolu 265 mm). Napriek
tomu, Ze porasty boli vysoké, nepolahli. PoCas vegeta-
cie 1996 bolo teplejfie neZ normélne a zriZky najma
v aprili, maji a auguste boli vysoké (spolu 383 mm), o
sposobilo problémy so zberom.

Na parcelach s plochou 4 m? bez opakovania bolo
vysiatych 6 mil. kli¢ivych zfn na 1 ha. Spolu bolo za
uvedené obdobie preskisanych v troch siboroch 29 od-
rod jarného tritikale rézneho ekologického povodu, vy-
branych zo $kdlok CIMMYTu a zo zbierkovej §kolky.
V priebehu vegetacie boli robené zdkladné fenologické
pozorovania, hodnotené prvky irody a produktivity
a zdravotny stav porastu (odolnost k Erysiphe graminis
D. C., Puccinia graminis PERS., subsp. graminis, Sep-
toria nodorum BERK.). Kolekcia bola hodnotené podla
narodného klasifikatora rodu x Triticale Miintz. Pred
zberom bolo odobratych 30 klasov na laboratérne roz-
bory. Ako kontrolné odrody boli pouZité &eské jarné
pSenice Linda a Saxana.

VYSLEDKY A DISKUSIA

V rokoch 1993 a 1994 bolo v stbore I vysiatych
12 genotypov jarného tritikale mexického pévodu a ka-
nadskéd odroda Frank. VSetky odrody vratane kontrol
patria medzi nizke kultivary, priemer siboru bol iba
0,59 m. Porasty neboli ani v jednom hodnotenom si-
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bore polahnuté. Proti chorobam boli tritikale stredne aZ
vysoko odolné. Najvy$8iu HTZ, ako aj vysoké trody,
mali mexické genotypy Fahad 8 a BGL/ADX//JLOS86.
Aj kanadska odroda Frank dosiahla vysoki tdrodu pri
podpriemernej HTZ. Vysledky pokusu si uvedené
v tab. L.

V subore 1II s jarnym tritikale bolo v rokoch 1994 a
1995 hodnotenych osem odrdéd z Brazilie. Vyska ski-
Sanych odrdd sa pohybovala od 0,70 do 0,98 m. Mu¢-
natka sa na hodnotenych tritikale neprejavila, ale odol-
nost vo¢i hrdzi a septérii bola strednad. HTZ siboru
bola nizka, len odrody Iapar 13 a Iapar 38 mali viac
ako 41 g. VSetky tritikale, okrem CEP 15 a BR 2, mali
vysSie Grody ako kontrolné pSenice. Vysledky pokusu
st uvedené v tab. IL.

V stibore III bolo v rokoch 1995 a 1996 hodnote-
nych devit odrdd jarného tritikale z Polska, Kanady,
Austrélie a Francizska. Australske odrody a Banjo pat-
ria ku stredne vysokym, ostatné genotypy stiboru boli
nizke. Odolnost tritikale proti chorobam bola dobra,
iba odrody Tahara a Cumes vykazovali hor$i zdravotny
stav. Odroda Aist Charkovskij mala vysoki HTZ a aj
jej iroda bola nadpriemerna. Najvyssiu urodu dosiahla
polska odroda Gabo, austrdlska Tiga a kanadska Banjo.
Vysledky pokusu st uvedené v tab. III.

Vsetky genotypy mali stredne dlhy aZ dlhy klas a niz-
ky podet klaskov v klase, s vynimkou odrdd Frank, Cu-
mes a austrilskych odréd. Pocet zfn v klasku bol tiez
nizky a aj hmotnost zrna z klasu bola nizka aZ stredna,
okrem odrody Ocepar 3. Vysoky obsah bielkovin mali
odrody Empat (AUS), T-100, T-129, T-130, T-132,
T-138, Fahad 8 (MEX) a Frank (CAN).

Vysledky pokusu boli $tatisticky spracované met6-
dou analyzy rozptylu (tab. IV). Skidsané odrody tritikale
mali vi¢Sie zrno i HTZ neZ kontrolné pSenice, ¢o kores-
ponduje s vysledkami VURV Praha-Ruzyn& (Stehno,
Manev, 1994). HTZ boli Statisticky vyznamne ov-
plyvnené odrodami. V sibore I (tab. I) boli zistené vy-
sokopreukazné rozdiely v HTZ i v drodach medzi skusa-
nymi odrodami. Mexicky genotyp BGL/ADX//JLO86
dosiahol preukazne vysiu drodu ako kontrolné odrody
pSenice. Vysokopreukazné rozdiely medzi irodami rokov
1993 a 1994 boli spdsobené pravdepodobne nepriaz-
nivym pocCasim na zaciatku vegetacie v prvom roku po-
kusu. Rozdiely medzi irodami p$enic a tritikale v II.
a III. sabore boli Statisticky nepreukazné, ale z percen-
tudlneho hodnotenia trod tritikale k droddm kontrolnej
pSenice Linda vyplyva, Ze hodnotené genotypy dosaho-
vali vo vicSine pripadov vysSie drody neZ kontroly.

Zaverom mozno konstatovat, Ze ski$ané tritikale mali
vitSinou vysSie drody ako kontrolné pSenice. Mexické
tritikale T-100 aZz T-138 pochadzajice z produkcie
CIMMYT 1988, si pre svoju proklamovani sucho-
vzdomost a toleranciu k nizkemu pH vhodné do $lachtitel-
skych programov. Pozornost si zasliZia mexické geno-
typy BGL/ADX//JLO86 a Fahad 8 a polska odroda
Gabo, ktoré by pre ich kvality bolo vhodné zaradit do
Statnych odrodovych pokusov, nakolko jarné tritikale
chybaju v listine povolenych odrdd.
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L. Jarné tritikale (stbor I, 1993, 1994) — Spring triticale (set I, 1993, 1994)

Dizka Odolnost k chorobam?® (9-1) ) Uroda Objemové | Dizka | Pozet Hmotnost |  Obsah
. VyskaSl .. HTZ'? [Uroda'? " ) 5 Potet zfn zma bielkovin
Cislo!| Odroda? 53? odu® ve?}:i;;n <) )(/f:)'ﬂ Polichanie” — hrdza!®) septorial! | ® (Lha™!) kon:ri; o4 Poradie'? hm((;ﬁx_ols)t"’ kl(z::s':'; \tdl:lsal::“,s v Klasku'® | z k::s)uzo 2 s.(,gé,;ell
1. | T-100 MEX 118 0,45 9 9 8 A 343 4,02 98,3 12 753 89 19 2,1 1,4 16,19
2, | T-123 MEX 121 0,61 9 9 9 8 32,3 4,40 107,6 8 762 10,0 20 1,9 1,5 14,81
3. | T-128 MEX 117 0,61 9 9 8 7 344 4,66 113,9 7 777 10,3 21 L9 1,5 1491
4. | T-129 MEX 117 0,52 9 9 9 7 32,2 4,83 118,1 6 761 9,8 20 22 1,6 15,27
5. | T-130 MEX 119 0,51 9 9 8 6 31,4 4,33 105,9 9 762 9:5 19 2,3 14 15,79
6. | T-131 MEX 119 0,60 9 9 9 8 32,4 4,25 103,9 10 765 9.4 19 2.2 1.4 14,50
7. | T-132 MEX 117 0,50 9 9 8 7 33,8 4,03 985 11 757 95 19 2.2 1,5 15,83
8. | T-137 MEX 119 0,60 9 9 8 6 33,9 3,99 97,6 13 755 8,6 17 23 1,5 14,90
9. | T-138 MEX 119 0,48 9 7 8 6 35,6 3,63 88,7 14 729 8,9 18 2,2 1,4 15,97
10. | Frank CAN 121 0,73 9 9 8 7 32,0 5,21 127,4 5 729 10,0 24 2.1 2,0 15,26
11. | Fahad 8 MEX 121 0,68 9 9 8 8 42,3%*| 5,55 135,7 34 762 11,2 22 2,2 23 15,43
12. | BGL/ADX//JLO86 | MEX 121 0,71 9 9 8 8 42,1**| 5,85" 143,0. 2 737 9,6 20 23 2,1 14,03
13. | Linda K, CSK 115 0,60 9 8 3 6 23,8 4,09 100,0 34 780 8,4 20 24 1,1 15,25
14, | Saxana K, CSK 115 0,62 9 8 3 6 27,0 4,47 109,3 1 795 8,0 19 2,6 1,2 15,27
Priemer?? 118 0,59 9 8,7 7.5 69 (334 | 4,52 759 9.4 19,8 22 1,6 15,24
Variané rozpﬂtie” 1157 0,45~ T 3= 6" 23,87 | 3,637 88,7 729~ 8,0- 17- 1,97 135 B 14,03
121 0,73 9 9 8 423 5,95 135,7 795 11,2 24 2,6 23 16,19

*, resp. ** preukazny vplyv na hladine vyznamnosti Hd < 0,05, resp. Hd < 0,01 — mean square is significant at the significance levels Hd < 0.05, or Hd < 0.01, res
'No., variety, >country of origin, “length of growing season, “days, Sheight, lodging, ®
pulk density, ”length of spike, "“number of spikelets per spike, Phumber of grains per spikelet, 20weighl of grain per spike, 21pmtein content in dry matter,

Lo

9l:mwdery

A,

to

22

23

range of variation

stem rust, ”Sep!oria disease, 'gTGW. l:'yield. l4yield to control, l5st=quence,

average,
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II. Jamé tritikale (sdbor II, 1994, 1995) — Spring triticale (set 11, 1994, 1995)

Dizka Odolnost k chorobam?® (9-1) Uroda " Hmotnost | Obsah
Biaiotl Eioda Suit | vegetacnej Vyska®lp ., HIZ2(Uroda® | ku | oo o I?l:“::“):}’;‘ﬁ k'l):siuk,% kf ;i‘;’v Pofetzén | zma | bielkovin
povodu® |  doby* () - [roenane muénatka® |hrdza®| septorial! | (&) (tha™") [kontrole! [ *© (° Yy | em) |v Klase!8| ¥ klasku!® | z klasu? | v suSine?!
(dni’) (%) & @ (%)
1. | Ocepar 1 BRA 119 0,98 9 8 4 5 383% | 591 110,1 5 722 96 | 23 2,1 1,9 14,62
2. | Ocepar 3 BRA 121 0,97 9 8 5 5 419**| 596 111,0 4 761 12,2 23 23 2,4 14,00
3. | Iapar 13 BRA 119 0,86 9 9 4 4 344 | 558 103,9 6 763 7.9 18 2,5 1,7 13,93
4. | Iapar 38 BRA 121 0,91 9 9 6 5 41,0 6,12 114,0 3 756 120 [ 22 2,3 2,2 13,59
5. | PFT 8512 BRA 119 0,94 9 9 5 5 393 | 637 118,6 2 763 11,3 23 2,3 23 14,46
6. | PFT 8710 BRA 119 0,85 9 9 6 4 39,3* | 6,68 124,4 1 774 87 | 20 1,7 1,6 13,14
7. | BR2 BRA 120 0,83 9 9 5 5 334% | 4,86 90,5 10 753 7,6 18 2,5 1,6 13,20
8. | CEP 15 BRA 119 0,82 9 9 5 4 30,1 | 513 95,5 9 754 7.8 19 22 1.3 13,98
9. | Linda K, CSK 116 0,70 9 7 2 5 236 | 537 100,0 7 748 86 | 20 2,2 1,1 13,62
10. | Saxana K, CSK 116 0,74 9 7 2 5 27,1 | 526 98,0 8 772 83| 20 2,3 1,2 13,72
Priemer?? 119 0,86 9 84 4,4 47 |348 | 572 757 94 | 206 2,2 1,7 13,83
Variakns rozptie? 116~ 0,70 G ) 4 236 | 48| 905 722- 76| 18 1,7 s 13,14
121 0,98 9 6 5 41,9 | 6,68 124,4 774 122 | 23 2,5 2,4 14,62

For 1-23 see Tab. I
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II1. Jarné tritikale (stbor III, 1995, 1996) — Spring triticale (set III, 1995, 1996)

Dlzka QOdolnost k chorobdm® (9-1) Uroda ; Hmotnost | Obsah
Cislo!| Odroda? ls);évtoduz vegitt:i;‘,f cj V)Zs:; s Polichanie?| i 3 -5 H{gz)lz lg?:?:; kont‘lr(:le“ Poradie'? l?r:if%:‘tl;“ k]l)alsiuks kféosi?\lls filé:;kfﬂ zkzl::lzo el:lll:::::?l

(dni) miénatka” |hrdza'’| septoria %) gl (cm) |v klase ® @)
1. | Aist Charkovskij | UKR 118 1,17 9 9 4 5 51,6™| 526 113,8 4 720 9,2 22 1,6 1,8 14,19
2. | Gabo POL 117 1,07 9 9 4 4 394* | 6,37 137,9 1 707 94 | 21 2,4 2,1 13,41
3. | Banjo CAN 119 1,32 9 9 5 6 463" 572 123,8 3 723 10,0 22 1.9 2,0 13,77
4. | Empat AUS 118 1,35 9 8 4 4 40,7 | 4,40 95,2 9 682 104 | 25 1,7 2,0 16,72
‘S, | Marva AUS 118 1,23 9 9 9 4 39,1* | 5,11 110,6 5 675 10,3 24 1,9 1.9 14,64
6. | Tahara AUS 120 1,28 9 9 3 4 374" | 499 108,0 7 657 9.8 23 1.8 1.6 14,86
7. | Tiga AUS 118 1,04 9 9 7 2 402 | 578 125,1 2 658 94 | 24 1,8 1,9 13,61
8. | Cumes FRA 119 1,11 9 8 2 5 40,0 | 510 10,4 6 669 10,9 24 2,0 1.8 13,74
9. | Torpedo FRA 118 0,89 9 7 5 4 323 | 4,52 97,8 8 625 9,0 | 22 1,9 1,1 14,60
10. | Linda K, CSK 114 0,74 9 4 1 3 234 | 391 100,0 10 712 9,5 21 24 1,2 14,36
11. | Saxana K, CSK 113 0,80 9 s 1 3 263 | 378 93,7 11 743 9,5 22 1,4 0,9 14,34
Priemer?? 117 1,09 9 7.8 4,1 40 379 | 572 757 9,8 22,7 1,9 1,7 14,38

Variatné rozpitie? 1137 0,74 4 1~ 7 234 | 3,78 93,7 625~ 9,07 21” 1.4 0,9” 13,417
120 1,35 9 9 6 51,6 | 6,37 137,9 743 104 | 25 24 2,1 16,72

For 1-23 see Tab. I




V. Vysledkové analyza rozptylu HTZ a trody z pokusov s jarnym tritikale — Results of analysis of variance of TGW and yields from the

experiments with spring triticale

F Hd 0,05

Faktor! S:upne:z Priemerné $tvorce®

yolnostt HTZ* tiroda’ HTZ wroda

odrody® A 13 47,28 0,82 7,97 4,64** 9,83 1,69

7 ++

1993, 1994 roky’ B 1 3,57 64,90 0,60 68,58 1,99 0,34
rezidudlny rozdiel® 13 593 0,18
celkom’ 27 25,75 2,88

odrody A 9 77,89 0,67 13,36"* 4,29% 9,80 1,69

++

1994, 1995 roky B 1 100,35 0,63 17,21 3,99 2,44 0,40
rezidudlny rozdiel 9 583 0,16
celkom 19 44,94 0,43

odrody A 10 130,89 1,87 12,40"* 2,50 13,15 3,49

1995, 1996 roky B 1 0,08 0,10 0,01 0,13 3,10 0,82
rezidudlny rozdiel 10 10,55 0,75
celkom 21 67,36 1,25

F - hodnota F-testu — value of F-test

Hd - hrani&na diferencia pri 95% pravdepodobnosti — marginal difference at 95% probability

** vysoka preukaznost — high significance

Yfactor, 2degl’ees of freedom, *mean squares, ‘TGW, syield. Svarieties, 7yem‘s. fresiduum difference, *total
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V roce 1997 vyjde

roz8ifené a modernizované vydani stejnojmenné
publikace z roku 1988

PRIROZENE SKODLIVE LATKY
V ROSTLINNYCH KRMIVECH

P. Kala¢ - V. Mika

Zdravotni stav a uZitkovost hospodarskych zvifat jsou nepfiznivé ovliviiovany Skodlivymi lat-
kami, které si rostliny vytvareji pro svou ochranu jako tzv. pfirozené pesticidy. Jedna se napr.
o glukosinolaty a dalsi glykosidy, fytoestrogeny, alkaloidy, saponiny, toxické aminokyseliny
a bilkoviny, tfisloviny a fadu dalSich latek. Kniha shrnuje soudobé poznatky o jejich chemické
podstaté, vyskytu, faktorech ovliviiujicich obsah, udincich na hospodarska zvifata a o moz-
nostech omezeni jejich nepfiznivych vliva.

Publikace je uréena $lechtiteltim, agronomtim, zootechnikdim, veterinarnim Iékafim, pracov-
nikim zemédélského vyzkumu a stétni spravy a rovnéz uditelim a studentiim zemédélskych
skol.

Rozsah asi 400 stran, predpokladana cena 160 az 190 K¢.
Objednavky zasilejte na adresu:

Ustav zemédélskych a potravinaiskych informaci
Referat odbytu

Slezska 7

120 56 Praha 2

Tel.: 02/24 25 79 39, fax: 02/24 25 39 38




Ustav zemédélskych a potravinaiskych informaci

vydava
ZAHRADNICKY NAUCNY SLOVNIK

Slovnik je koncipovan jako moderni odborni encyklopedie vSech oborl zahradnictvi, tj. ovocnéfstvi,
zelinafstvi, kvétinafstvi, sadovnictvi, $kolkafstvi, vinafstvi, péstovani 1é¢ivych a aromatickych rostlin,
kultivovanych hub, zpracovani ovoce a zeleniny. Obsahuje i terminy z obori tropického a subtropického
zahradnictvi.

V jednotlivych piehlednych a srozumitelnych heslech jsou shrnuty souCasné poznatky nejen z oblasti
zahradnictvi, ale i z oblasti védnich obora, které jsou zdrojem pokroku v zahradnictvi.

Ve slovniku jsou vysvétleny nejzavaznéj$i pojmy uZivané v botanice, fyziologii, genetice a $lechténi,
biotechnologii a ochrang rostlin. Tim se slovnik stavé potfebnou pomiickou kaZdému, kdo pracuje s od-
bornou nebo védeckou literaturou. S velkou zodpovédnosti jsou ve slovniku uvedeny platné védecké
i &eské nazvy rostlin, jejich botanické ¢lenéni i autofi ndzvi, coZ umoZiiuje napravit ¢asté nepfesnosti
uvadéné v nasi odborné literatufe.

Predpokladany rozsah slovniku je 5 dili forméatu A4 (kaZdy rok vyjde jeden dil). Prvni dil ma 440 stran
textu vCetné pérovek a Cernobilych fotografii a 32 barevnych tabuli, druhy dil 544 stran a 40 barevnych
tabuli, tieti dil 560 stran a 40 barevnych tabuli.

Cena prvniho dilu je 295 K& (bez potovného), druhého 345 K&, tretiho 385 K¢&. Ctvrty dil se pfipravuje
pro tisk.

Z4vazné objednavky zasilejte na adresu: Ustav zem&dé&lskych a potravinafskych informaci
Encyklopedicka kancelaf
Slezska 7
120 56 Praha 2
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Casopis uvefejiiuje pivodni védecké prace, kritka sdéleni
a vybérové i prehledné referéty, tzn. prace, jejichZ podkladem
je studium literatury a které shrnuji nejnovéjsi poznatky v da-
né oblasti. Price jsou uvefejiiovany v estiné, slovensting nebo
angli¢tin€. Rukopisy musi byt doplnény kritkym a rozsifenym
souhrnem (v&etné kli¢ovych slov).

Autor je plné odpovédny za pivodnost price a za jeji véc-
nou i formalni spravnost. K prici musi byt pfiloZeno prohlé-
Seni autora o tom, Ze prace nebyla publikovana jinde.

O uvefejnéni prace rozhoduje redak&ni rada Casopisu, a to
se zietelem k lektorskym posudkim, védeckému vyznamu
a pfinosu a kvalité préce.

Rozsah védeckych praci nema pfesdhnout 15 stran psanych
na stroji vCetné tabulek, obrazki a grafd. V prici je nutné po-
uZivat jednotky odpovidajici soustavé mérovych jednotek SI
(CSN 01 1300).

Vlastni dprava rukopisu mé odpovidat statni norm& CSN
88 0220 (format A4, 30 fadek na stranku, 60 Ghozu na fadku,
mezi fadky dvojité mezery), k rukopisu je vhodné pfiloZit dis-
ketu s praci pofizenou na PC v nékterém textovém editoru,
nejlépe v T602, a s grafickou dokumentaci. Tabulky. grafy
a fotografie se dodavaji zvlas(, nepodlepuji se. Na viechny
pfilohy musi byt odkazy v textu.

Pokud autor pouzivi v prici zkratek jakéhokoliv druhu, je
nutné, aby byly alespoii jednou vysvétleny (vypsany), aby se
predeslo omylim. V nazvu price a v souhrnu je vhodné zkra-
tek nepouZivat.

Nizev price (titul) nema presdhnout 85 thozi. Jsou vylou-
¢eny podtitulky ¢lanku.

Kritky souhrn (Abstrakt) je informaénim vybérem obsa-
hu a zavéru ¢lanku, nikoliv v§ak jeho pouhym popisem. Musi
vyjadfit viechno podstatné, co je obsaZeno ve védecké prici,
a ma obsahovat zdkladni &iselné tdaje véetné statistickych
hodnot. Musi obsahovat kli¢ova slova. Nema prekrocit rozsah
170 slov. Je tieba, aby byl napsan celymi vétami, nikoliv hes-
lovité. Je uverejiiovan a mél by byt dodidn ve stejném jazyce
jako védecka prace.

Rozsifeny souhrn (Abstract) je uvefejiiovan v angliéting,
mély by v ném byt v rozsahu cca 1-2 strojopisnych stran ko-
mentoviny vysledky price a uvedeny odkazy na tabulky a ob-
razky, popf. na nejdaleZitéjsi literarni citace. Je vhodné jej
(vCetné ndzvu prace a klicovych slov) dodat v anglicting, popf.
v Cestiné ¢i slovensting jako podklad pro pieklad do anglictiny.

Uvod md obsahovat hlavni diivody, pro¢ byla price realizovina
a velmi struénou formou ma byt popsan stav studované otazky.

Literarni piehled ma byt kratky, je tfeba uvadét pouze
citace majici izky vztah k problému.

Metoda se popisuje pouze tehdy, je-li pivodni, jinak posta-
¢uje citovat autora metody a uvadét jen pfipadné odchylky. Ve
stejné kapitole se popisuje také pokusny materidl.

Vysledky — pfi jejich popisu se k vyjadfeni kvantitativnich
hodnot dava prednost grafiim pfed tabulkami. V tabulkéch je
tieba shrnout statistické hodnoceni naméfenych hodnot. Tato
¢ist by neméla obsahovat teoretické zdvéry ani dedukce, ale
pouze faktické nélezy.

Diskuse obsahuje zhodnoceni prace, diskutuje se o moz-
nych nedostatcich a price se konfrontuje s vysledky dfive
publikovanymi (poZaduje sc citovat jen ty autory, jejichZ prace
maji k publikované praci blizsi vztah). Je pfipustné spojeni
v jednu kapitolu spolu s vysledky.

Literatura musi odpovidat stitni normé& CSN 01 0197. Ci-
tace se fadi abecedné podle jména prvnich autord. Odkazy na
literaturu v textu uvadéji jméno autora a rok vydani. Do se-
znamu se zafadi jen prdce citované v textu. Na price v sezna-
mu literatury musi byt odkaz v textu.

Na zvld§tnim listé uvidi autor plné jméno (i spoluautori).
akademické, védecké a pedagogické tituly a podrobnou adresu
pracoviité s PSC, &islo telefonu a faxu, popf. e-mail.

INSTRUCTIONS FOR AUTHORS

Original scientific papers, short communications, and selec-
tively reviews, that means papers based on the study of tech-
nical literature and reviewing recent knowledge in the given
field, are published in this journal. Published papers are in
Czech, Slovak or English. Each manuscript must contain
a short and a longer summary (including the key words).

The author is fully responsible for the originality of his
paper, for its subject and formal correctness. The author shall
make a written declaration that his paper has not been publish-
ed in any other information source,

The board of editors of this journal will decide on paper
publication, with respect to expert opinions, scientific impor-
tance, contribution and quality of the paper.

The paper extent shall not exceed 15 typescript pages, in-
cluding tables, figures and graphs.

Manuscript layout shall correspond to the State Standard
CSN 88 0220 (quarto, 30 lines per page, 60 strokes per line,
double-spaced typescript). A PC diskette should be provided
with the paper, written in an editor program, preferably T602,
and with graphical documentation. Tables, figures and photos
shall be enclosed separately. The text must contain references
to all these annexes.

The title of the paper shall not exceed 85 strokes. Subtitles
of the papers are not allowed either.

Abstract is an information selection of the contents and
conclusions of the paper, it is not a mere description of the
paper. It must present all substantial information contained in
the paper. It shall not exceed 170 words. It shall be written in
full sentences, not in form of keynotes, and comprise base
numerical data including statistical data. It must contain key
words. It should be submitted in English and if possible also
in Czech or Slovak.

Introduction has to present the main reasons why the study
was conducted, and the circumstances of the studied problems
should be described in a very brief form.

Review of literature should be a short section, containing
only literary citations with close relation to the treated pro-
blem.

Only original method shall be described, in other cases it is
sufficient enough to cite the author of the used method and to
mention modifications of this method. This section shall also
contain a description of experimental material.

In the section Results figures and graphs should be used
rather than tables for presentation of quantitative values. A sta-
tistical analysis of recorded values should be summarized in
tables. This section should not contain either theoretical con-
clusions or deductions, but only factual data should be presen-
ted here.

Discussion contains an evaluation of the study, potential
shortcomings are discussed, and the results of the study are
confronted with previously published results (only those authors
whose studies are in closer relation with the published paper
should be cited). The sections Results and Discussion may be
presented as one section only.

The citations are arranged alphabetically according to the
surname of the first author. References in the text to these
citations comprise the author’s name and year of publication.
Only the papers cited in the text of the study shall be included
in the list of references. All citations shall be referred to in the
text of the paper.

If any abbreviation is used in the paper, it is necessary to
mention its full form at least once to avoid misunderstanding.
The abbreviations should not be used in the title of the paper
nor in the summary.

The author shall give his full name (and the names of other
collaborators), academic, scientific and pedagogic titles, full
address of his workplace and postal code, telefon and fax num-
ber or e-mail.
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