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VODNY REZIM, RASTOVE A AKUMULACNE PROCESY
JARNEHO JACMENA

WATER REGIME, GROWTH AND ACCUMULATION PROCESSES
OF SPRING BARLEY

M. Bresti¢

University of Agriculture, Nitra, Slovak Republic

ABSTRACT: Experimental results following from laboratory and pot vegetation trials quantify the task of potassium in the
complex of physiological processes participating in the regulation of water regime, as well as in growth-production process
of spring barley under conditions of water regime. In simulated potassium level N;P;K; in nutrient medium higher level of
photosynthesis rate has been measured which is correlated with higher conductivity of stomata (Tab. I). At the first stage of
leaf onthogenesis photosynthesis is much higher at excess of potassium what correlates well with faster initial growth of
individual leaves. Despite higher transpiration, higher absolute water content was measured and transpiration was less reduced
also in conditions of intake of water blocked by polyethylene glycol PEG-6000 (Tab. II). Roots were growing huger, as well
as coefficient of water used was higher (WUE). Experiments carried out in ontogenesis of plants in vegetation growing
(Tab. III) document that water supply and differentiated supply of potassium have an effect on leaf growth and biomass
production. Measurements performed under water stress at the stage of shooting, flowering and grain-filling, that represent
the V, VII, IX and X stages of ontogenesis, show that initially potassium can stimulate the growth of leaves. The effect on
biomass production in this treatment seems to be significant along with that exerted on dry matter distribution until spikes
in the period after anthesis (Tab. IV). Quantification of structural elements of spike, position of undeveloped grains and
accumulation effect of productive grains document an economic effect of ecostability of plants in simulated ecological
situations. Origin of basal and apical reduction of grains in spikes induced by water deficits follows from the given analysis.
No change in competitive capacities between accumulation sinks — grains was recorded in any of simulated ecological
interactions. Graphic model (Fig. 1) together with evaluations on Steinecker sieves (Tab. V) indicate positive action of
potassium in accumulation effect of sinks and in its task in increase of tolerance to water stresses under limited conditions
of water supply.

drought; adaptation reactions; potassium; water used efficiency; sink activity; production process; spring barley

ABSTRAKT: Experimentilne vysledky vyplyvaji z komplexu laboratornych a nidobovych vegetadnych pokusov. Kvantifi-
kuji pozitivny vplyv draslika na fotosyntézu, rastové procesy, parametre vodného reZimu, efektivnost vyuZitia vody, ako aj
distribiciu suiny a akumula¢ny efekt individualnych zfn v klase v podmienkach vodnych deficitov. Merania uskuto&nené
po vodnych stresoch v réznych obdobiach ontogenézy ukazuji, Ze draslik mo6Ze stimulovat rast listov, ako aj produkciu
a distribiciu sudiny do klasov v obdobi po kvitnuti. Vysledky poukazuji na pozitivne pdsobenie draslika pri zvy3ovani
tolerancie k vodnym deficitom v limitujicich podmienkach zdsobenia vodou.

sucho; adaptaéné reakcie; draslik; efektivnost vyuZitia vody; aktivita sinku; produkény proces; jarny jalmeii

UVOD

Rastovo-produkény proces rastlin je determinovany
ich genetickym potencidlom a sicasne vplyvom poéet-
nych ekologickych faktorov, vystupujicich vo vzdjom-
nych interakciich. Je zname, Ze prave vodny stres je
tym faktorom prostredia, ktory zanechava najvicSie
dosledky v zniZeni polnohospodarskej produkcie. Preto
jeho odstrinenie alebo eliminovanie je z hladiska tvor-
by trody velmi efektivne. Paralelne treba konstatovat,
Ze vyZiva rastlin zostiva faktorom, ktory sa velmi vy-
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razne podiela na regulovani produkénej vykonnosti
polnych plodin.

Rastliny formuji adapta¢né mechanizmy ako integral-
nu a komplexni odpoved na sticasné pdsobenie limitujd-
cich a reguladnych vplyvov. OdraZaja sa v jednotlivych
fyziologickych procesoch a etapach produkcie, trans-
portu a distribiicie asimildtov v ontogenéze, vo vzla-
hoch source - sink (zdroj — akceptor) asimilatov s do-
padom na vysledny produkény efekt. Potvrdilo sa, Ze
v tychto vzdjomnych vztahoch mdZu byt dominantné,
resp. limitujice obidva komponenty, alebo ich spitno-
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viazbova komunikicia (Prochazka, 1989). Rozsah
transportu asimilatov z miest tvorby na miesta ich spo-
treby maji rozhodujici vyznam pre utviranie zasob-
nych organov, ktoré predstavuji hlavni ¢ast ich hospo-
dérskej drody.

Mnohé price sa tieZ zaoberaji vplyvom vodného
stresu na fyziologické procesy, ktoré rozhodujicim
sposobom stvisia s produkciou biomasy. Jednym z naj-
citlivejSich je vodivost prieduchov (Cornic et al,
1992; Bresti¢ et al.,, 1995), ktorych zatvaranie,
a tym limitovanie strat vody, je jednym z prvych pri-
znakov meniacich sa faktorov prostredia. Ukazuje sa
teda, Ze stupeii zmien parametrov vodného reZzimu,
zmeny vodnej bilancie, resp. uroveii mineralnej vyZivy
rastlin m6Zu modifikovat geneticky programovany prie-
beh fyziologickych procesov, zniZovat produkciu asi-
milatov i vysledni drodu zrna ako komplexného znaku
rastovo-produkéného procesu (Brestic, 1988).

V systéme source — sink asimildtov je pri obilninach
jedinou vykonnou atrahujicou zénou klas (Smoéek,
1988; Natr, 1995). Z hladiska regulaénych moZnosti
formovania klasov je vyznamna ich priestorovo-asova
organizacia, teda ich utvaranie v ontogenéze, ako aj
ovplyviiovanie roznych elementov trody vonkaj$imi
faktormi.

Drasliku sa prisudzuje rozhodujica iloha v regula-
cii prieduchovej apertiry (Berkowitz, Gibbs,
1983; Zima, 1990), ako aj fyziologickych procesov,
sivisiacich s fotosyntézou, akumulaénymi schop-
nostami, rastom a zvySovanim produktivity rastlin
(Addiscott, 1975; Sobackin, 1975; Haeder,
1981; Beringer et al.,, 1990 a dalsi). Vo vSeobec-
nosti nie je vZdy docenovany regulacny efekt mineral-
nej vyZivy pri optimalizdcii, resp. reguldcii produké-
nych schopnosti rastlin, pri posiliiovani homeostizy
a zvySovani adaptacnych schopnosti v stresovych pod-
mienkach a zniZovani negativneho dopadu limitujicich
faktorov prostredia.

Z tychto hladisk praca predklada analyzu interak-
&ného vplyvu deficitu vody a diferencovanej zésobe-
nosti draslikom na zmeny parametrov vodného reZimu
a rastovo-produkéné procesy jarného ja¢meiia po vod-
nych stresoch v kritickych obdobiach ontogenézy.

MATERIAL A METODA

V laboratérnych podmienkach vo vodnych kultirach
v 601 nadobach v Reyd-Yorkovom Zivnom roztoku bo-
li kultivované rastliny jarného jacmeiia odrody Bonus.
Zdroj osvetlenia zabezpecovali luminiscenéné trubice
s intenzitou Ziarenia 300 p.mol.m'z.s'l. Fotoperiéda
bola 14/10 h deii/noc, s teplotami 21/18 °C.

Vo féze tretieho listu rastlin bola gravimetricky me-
rand transpirdcia intaktnych rastlin umiestnenim kore-
novej sistavy do 50ml Erlenmayerovych baniek s tes-
tovacimi  Zivnymi roztokmi. Meranim sumy
transpiracie pocas 24 h bola testovana reakcia na 20%
PEG-6000 (polyetylénglykol), ktory bol pridany do
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Zivného roztoku. Pocas kultivicie rastlin bola merana
rychlost fotosyntézy gazometrickym meracim systé-
mom LiCor 6200 (Lincoln, Nebraska, USA).

Nadobové vegetacné pokusy s jarnym jaémefiom
odrody Bonus boli pestované v 12kg PVC nadobich,
ktoré boli naplnené podnym substratom. Zakladna iro-
veii minerdlnych Zivin bola na zaciatku pokusu doplne-
nd na zdklade agrochemickych rozborov v poZadova-
nom rozsahu dodanim hnojiv: siran aménny (7,11
g.nadoba™!), trojity superfosfat (6,06 g.nadoba™'), 50%
draselna sol (7,74 g.nédoba"l), pricom sa dosiahol na-
sledovny pomer prvkov vo variantoch vyZivy: NP\ K,
(N:P:K=1:088:207)aNPKy(N:P:K=1:
0,88 : 6,21).

Pocas ontogenézy boli rastliny udrziavané na urovni
70% maximélnej vodnej kapacity dopliiovanim spotre-
bovanej vody na evapotranspirdciu. Vodné stresy v V.,
VII, IX. a X. etape organogenézy boli zabezpecené
preru$enim pravidelnej dodavky vody pocas 5 dni.

Ako kritérium trovne deficitu vody v rastlinach bol
stanoveny vodny sytostny deficit VSD (%) individual-
nych listov podla Catského vyseknutim vyseéi o dlizke
2 cm zo strednej Casti listov, saturdciou v polyuretdno-
vych péasoch sytenych vodou pocas 3 h v tme a vypo-
¢itanim podla Stockera (cit. Slavik, 1965).

Ukazovatele narastu suchej hmoty hlavnych stebiel
a odnoZi v obdobi plnej zrelosti sa robili analyzou
15 priemernych nepoSkodenych rastlin z jednej nadoby
v Styroch opakovaniach. Dalej boli kvantifikované pa-
rametre klasu hlavného stebla: dlzka (cm), polet tzv.
hluchych zin, pocet naplnenych zin a ich akumula¢ny
efekt (mg) v jednotlivych pozicidch klasu. Merania bo-
li spracované do modelovych diagramov klasu, vyjad-
rujicich stupefi redukcie poctu a akumula¢ného efektu
individualnych zin v Struktire klasu a dopad simulova-
nych ekologickych situcii.

Vyprodukované zrné boli rozdelené na Steineckero-
vych sitach podla velkosti do kategorii: nad 2,8 mm,
2,5 az 2,8 mm, 2,2 azZ 2,5 mm, pod 2,2 mm.

VYSLEDKY A DISKUSIA

Deficit draslika sa vieobecne prejavuje v inhibicii
meranych fyziologickych parametrov (tab. I). V pripa-
de nadbytku draslika vidime, Ze hmotnost, velkost lis-
tov, ako ani vyska rastlin neboli tymto faktorom preu-
kazne modifikované. Jednotlivé merania sa robili
v trojdiiovych intervaloch po 5, 8 a 11 diioch ontoge-
nézy na druhom liste. Je zname, Ze Cista fotosyntéza je
limitovani vodivostou prieduchov. V naSom pripade
vidime, Ze v prvej fize ontogenézy listu je fotosyntéza
pri nadbytku draslika vyrazne vys§ia (aZ o 23 %), Co
koreSponduje s intenzivnej§im pociatocnym rastom in-
dividudlnych listov, ako aj zaznamenanym narastom
hmotnosti susiny listov. Vyznamnost tohto faktora bola
diskutovana (Bresti¢, Paluch, 1991), pricom
Addiscott (1975) upozoriiuje, Ze ak rastové zény
priamo reguluji translokéciu asimilatov a ucinok dras-
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I. Zmeny parametrov fotosyntézy, vodivosti prieduchov, WUE a rastovych charakteristik organov rastlin v podmienkach diferencovaného
zasobenia draslikom, merané po 5, 8 a 11 diioch v ontogenéze druhého listu — Changes in parameters of photosynthesis, conductivity of

stomata, WUE and growth characteristics of plant organs in conditions of differentiated pc supply ed after 5, 8 and 11 days
in onthogenesis of the second leaf
Deii 3 Vodivost WUE Listova Hmotnost Hmotnost Vyska
ontogenézy | Variant? Fotosyntéza. | - educhov? | fotosyntéza/tran- | plocha® listov” korefiov? rastlin’
listu! (mol.m™.5) (mol.m™2.s7") spirdcia’® (cm?) (mg) (mg) (mm)
NP K, 7,849 0,384 1,174 17,69 66,4 24,00 218
5. N,P K, 4,701 0,614 0,475 15,72 459 15,99 202
N,P Ky 10,201 0,431 1,484 16,94 71,3 29,03 216
N,PK, 11,82 0,339 2,572 33,05 131,2 55,00 247
8. N,PK, 2,73 0,082 1,593 25,20 66,0 18,97 234
N,P K, 11,16 0,208 2917 35,60 136,5 62,60 248
NP K, 6,61 0,156 2,705 64,00 262,1 122,7 291
1L N,PK, -0,74 0,023 -1,036 33,10 84,0 31,0 266
NP Ks 4,82 0,062 3,428 64,00 260,2 260,0 303

l.:!:1y of leaf onthogenesis, 2treatment, "photosym.hesis, 4conductivity of stomata, "WUE photosynthesis/transpiration, Sleaf area, "leaf weight,

#root weight, 9plzmt height

1. Obsah vody v listoch a stebldch (%) a zmeny intenzity transpirdcie po 24 h posobenia PEG-6000 pri diferencovanom zasobeni draslikom —
Water content in leaves and culms (%) and changes in transpiration after 24 h of action of PEG-6000 under differentiated potassium supply

st Obsah vody? (%) Intenzita transpirdcie®
ariant
listy* % stebld® % gg'h! %

N,P K, 88,19 : 100 91,63 100 3,832 100
Kontrola? .

N,P,K, 88,82 100,71 91,87 100,26 3,953 103,16
sl N,PK, 87,28 100 89,41 100 0,857 100

N,P,K, 88,59 101,50 90,02 100,67 1,138 132,79

!treatment, 2control, >water content, “leaves, *culms, 6imensity of transpiration

lika sa realizuje v tychto miestach, je jeho tloha zlugi-
telna s komplexnej$im postavenim v systéme source —
sink asimilatov.

Z hladiska parametrov ddleZitych vo vztahu k po-
tencidlnej tolerancii voci suchu je vyznamna vicSia
mohutnost korefiov, ako aj vys§i koeficient vyuZitia vo-
dy (WUE) prave v podmienkach variantu N,P;K; po-
¢as celej ontogenézy meranych listov. WUE jasne do-
kazuje vy3Siu efektivnost pretranspirovanej vody pre
tvorbu suSiny, ako aj jeho narastajiici charakter v onto-
genéze listu. Situdcia pri deficite, ako aj nadbytku dras-
lika poukazuje na jeho potencidlne vyznamné funk&né
postavenie z hladiska tolerancie vo¢i suchu. Nase vy-
sledky o ilohe draslika v osmoregulacii a zvySovani
tolerancie voci suchu koreSponduji s poznatkami z li-
teratiry (Saxena, 1988; Sharp et al., 1990).

Experiment s individudlnymi rastlinami, exponova-
nymi 24 h v roztoku PEG-6000, ktory simuloval blo-
kovanie prijmu vody, potvrdzuje, Ze zvy$ené zasobenie
draslikom podporuje vy$Siu vodivost prieduchov. Vy-
znamné je, Ze prave v podmienkach stresu si rastliny,
kultivované v nadbytku draslika, udrZiavaji popri vys-
Sej transpirdcii aj vyssi obsah vody v organoch (tab. II),
¢o poukazuje na jej intenzivnejsi prijem pri vysSich
koncentracidch K.

ROSTLINNA VYROBA, 42, 1996 (11): 481487

Vysledky ukazuji, Ze indukované deficity vody
v rastlinach si modifikované ontogeneticky, intenzitou
rastovo-produkénych procesov, ako aj simulovanymi
uroviiami mineralnej vyZivy.

Vodny sytostny deficit ako kvantitativna charakteris-
tika odraZa posobenie vonkajsich faktorov a droveii onto-
genetickych procesov. Zmeny tychto hodnét prostrednic-
tvom simulé4cie vodnych stresov v réznych etapach orga-
nogenézy vyjadruji drovefi pasivnej vodne;j bilancie rast-
lin, t.j. nerovnovaZny stav medzi prijmom a vydajom vo-
dy, podmieneny interakciou faktorov obidvoch zloZiek.

Poruchy vodnej zasobenosti zniZuju hydrataénu uro-
veil pletiv nielen v obdobi V. az VII. etapy organoge-
nézy, kedy velkost fotosyntetického listového aparatu
dosahuje spolu s intenzitou metabolickych procesov
maximum, ale aj v neskor§ich obdobiach, ak podmien-
ky prostredia vytvéraju fyzikalne predpoklady intenziv-
nej transpirdcie a zniZuji obsah vody v rastline. Kym
v skorSich etapich ontogenézy moZe byt deficit vody
kompenzovany aktivnou ¢innostou korefiovej ststavy,
adapticia a rehydraticia podporuje realiziciu autoregu-
lagnych systémov, vodny stres po IX. etape organoge-
nézy skracuje ontogeneticky cyklus.

Z teoretického i praktického hladiska je velmi vy-
znamné plné charakterizovanie skutogného stavu jed-
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III. Redukcia hmotnosti listov a nirastu biomasy po vodnych stresoch v V., VIL, IX. etape organogenézy — Reduction on leaf weight and
biomass increase after water stresses at the stages of organogenesis V, VII and IX

Listy? Biomasa®
orgafézzzézy' Variant? mg l % mg % mg % mg %
kontrola® stres® kontrola stres

% N,P K, 291,1 100 293,5 100,8 508,7 100 457,4 89,9

NP K, 327,0 112,3 320,1 109,1 627,7 123,4 573,1 112,7

VIL N,PK, 238,1 100 255,1 107,1 7654 100 806,9 105,4
N,P,K, 224,4 94,2 239,6 100,6 954,5 124,7 1017,8 133,0

X, N,P,K, 472,2 100 321,5 68,1 2 556,5 100 1 647,0 64,4

N,P K, 346,6 734 326,9 69,2 1 930,9 75,5 19733 77,2

'smge of organogenesis, *treatment, leaves, *biomass,

5

control, Sstress

IV. Podiel listov, stebiel a klasov na tvorbe celkovej sufiny rastlin (%) pri vodnom deficite po IX. etape organogenézy — Proportion of
leaves, culms and spikes in production of total dry matter of plants (%) at water deficit after the stage of organogenesis IX

(o Kontrola? Vodny stres v IX. etape®
Variant
listy? stebla? klasy® listy stebla klasy
N,P K, 18,5 63,6 17,9 20,1 62,6 17,3
N\PK, 18,0 61,1 209 16,6 61,6 21,8

"treatment, control, “leaves, “culms, sspikes. Swater stress at stage IX

notlivych organov rastliny. Pri hodnoteni stupiia limi-
tovania produk¢ného procesu nemoZno nebrat do tva-
hy zmeny, ktoré prebiehaji na drovni vegetativnych
organov rastlin, predstavujicich zdroje asimilatov.

Velkost, ale aj vykonnost zdroja asimilatov je jed-
nym z prvych predpokladov realizovania drodového
potencialu, ktory ovplyviiuje vyvin klasu do kvitnutia.
V pripade odumierania listov v podmienkach deficitu
vody zostava listova plocha aktivna i po prekonani
vodného stresu v obdobi po kvitnuti, kedy ma vplyv
i na nalievanie zfn. V tomto smere sa ukazuje vyznam-
né uloha draslika. Vidime, Ze zmeny vodnej zasobenos-
ti, ale aj diferencované zasobenie draslikom ma vplyv
na rast, utvaranie organov a produkciu biomasy, a teda
formovanie hmotovych predpokladov pre tvorbu trody
(tab. III). AZ do VII. etapy organogenézy je najvysSia
produkcia su$iny nadzemnych casti rastlin vo variante
N|P,Kj3. U nestresovanych rastlin bol tento efekt doku-
mentovany zvySenim hmotnosti biomasy o 24 %, kym
u stresovanych az o 33 %. V neskor§ich obdobiach ne-
bola tato reakcia evidentnd. Fertilita klasu zdvisi od
podmienok vyvoja pelovych zin, blizny a vajicka v V.
az VIIIL. etape organogenézy rastového vrchola, av§ak
sterilita kvietkov mdZe byt vyvoland i v neskor$ich ob-
dobiach, vplyvom nepriaznivych podmienok IX. etapy
organogenézy, t.j. v obdobi kvitnutia.

Vodny stres v IX. etape organogenézy priamo zasa-
huje do procesov opelenia, oplodnenia a translokacie
asimildtov do vyvijajiceho sa zrna. ZniZuje sa pocet
asimilujicich listov. V tomto obdobi zostava funk-
Enych Styri aZ pit listov na hlavnom steble. Vodny stres
limituje nielen velkost produkéného potenciélu, ale aj
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transportné pochody. Hmotnost klasov hlavného stebla
je najvyssia v podmienkach N P,K5 vo variante s dos-
tatocnou, ale aj nedostato¢nou zisobenostou vody.
Tieto zévery koreluji s vysledkami z literatiry (Ad-
discott, 1975; Haeder, 1981). Citovani autori
diskutuji o efekte draslika v jednotlivych fazach trans-
portnych procesov a konstatuji, Ze draslik podmieiuje
intenzivnejsi reproduktivny rast. Z naSich vysledkov
dalej vyplyva, Ze ani vysoké urovne vodnych deficitov
listov nemusia v tomto smere pdsobit depresivne, a to
ani vo vztahu k vyslednej produktivite klasu. Pociatoc-
na vysoka distribiicia susiny, resp. intenzivnejsia tvor-
ba akumulaéného potencialu naznacuje vysSiu efektiv-
nost produkcie biomasy (tab. IV). Nalborczyk
(1983) uvadza, Ze je potrebné venovat pozornost jed-
notlivym orgdnom podas celej ontogenézy, nakolko
tieto sa tvoria v ¢asovom slede a v konecnej trode je
ich podiel $pecificky. Kone&ni produkciu zrna u obil-
nin viak méZu ovplyviiovat podetné environmentilne
faktory, spomedzi ktorych je najvyznamnejsi vodny de-
ficit.

ZniZenie podtu a velkosti listov, resp. celkovej bio-
masy nie je priamo imerné zmenam hodnét VSD, si-
mulovanych na drovni 17 aZ 22 %, pretoZe stanovenie
obsahu vody v rastlinich, ktoré chyba do plného nasy-
tenia, necharakterizuje skuto¢ny vodny potencidl ple-
tiv. Napriek tomu vSak vidime, Ze zisobenie rastlin
draslikom modifikuje stupefi nasytenia pletiv pocas on-
togenézy.

Morfologicko-fyziologické vlastnosti klasu si urce-
né jeho dlZkou a droviiou vyvinutosti &¢lankov, ktoré
zabezpeduji akumulaény potencial, dany uréitym
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Kontrola

\"/IR

N1P1K1 N1P1K3

1. Redukcia zfn v klase a zmeny v akumuldcii suliny do individudlnych zfn — Reduction of grains in spike and changes in dry matter
accumulation until individual grains

pozicia zfn v klase | aZ 25 — position of grains in spike I to 205

akumulaény efekt zfn v mg (0 aZ 60) — accumulation effect of grains in mg (0 to 60)

tmavé Casti predstavuji stupeil nevyvinutych zfn — dark parts represent the degree of undevelopment of grains
V., VIL, IX,, X. etapa organogenézy — stages of organogenesis V, VII, IX, X

kontrola — control
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V. Relativne vyjadrenie poétu a hmotnosti vyprodukovanych zfn vo velkostnych kategéridch — Relative expression of the number and weight

of grains produced in size categories

Variant! Hmotnost? Potet* Hmotnost Pocet Hmotnost Pocet Hmotnost Pocet
zfn nad® 2,8 mm zfn nad 2,5 mm zin nad 2,2 mm zin pod® 2,2 mm
kontrola? 87,34 85,07 11,84 14,20 0,20 0,39 0,62 0,33
V. 56,69 53,01 40,12 43,28 2,35 3,56 0,78 0,15
N\PiK, VIL 82,28 76,27 15,77 20,90 0,90 1,48 1,05 035
IX. 84,07 79,03 14,20 20,11 1,20 0,70 0,53 0,16
X. 87,75 82,04 11,18 16,64 0,46 1,22 0,51 0,10
kontrola 84,83 83,08 12,75 18,00 0,35 0,58 2,07 0,34
Vi 80,00 77,53 17,52 20,94 0,87 1,24 1,81 0,29
NP K, V. 87,84 85,30 11,29 13,62 0,58 0,99 0.29 0,11
V. 88,25 85,59 11,05 13,72 0,31 0,51 0,39 0,18
V. 87,23 85,29 11,81 13,23 0,54 1,25 0,30 0,22
'treatment, 2control, 3wcight‘ *number, Sgrz\ins over, ('grains below
mnoZstvom funk&nych sinkov, akceptujicich asimility, Pod'akovanie

teda poctom, velkostou a aktivitou zfn. Vychadzajic
z tohto postulatu, kvantifikovali sme ekostabilitu pro-
dukcénych schopnosti rastlin na baze umiestnenia nevyvi-
nutych zin v Struktire klasu a akumulécie susiny produk-
tivnych zfn (obr. 1). Ich rozmiestnenie v klase poméha
determinovat elementdrne zdklady produktivity a dro-
vefi adaptacie v limitujicich podmienkach prostredia.
Z nameranych vysledkov vyplyva, Ze miera variability
tychto znakov je vy$Sia vplyvom zmien vodnej zésobe-
nosti, simulovanych v ontogenéze, nez vplyvom da-
nych drovni mineralnej vyZivy. Podla viacerych autorov
moZu byt pri¢iny nerovnomernej distribicie suSiny
v klase dané hlavne vnitornymi faktormi: réznou
vzdialenostou sinkov od zdrojov, rozdielmi v $truktire
transportnych drdh floému medzi zdrojmi a sinkami,
rozdielnymi poZiadavkami jednotlivych sinkov na asi-
milaty, velkostou odporu transportnych drih smeruji-
cich k r6znym sinkom, ako aj prioritnym postavenim
urcitych sinkov v klase. V naSich experimentoch sme
potvrdili heterogenitu Struktirnych elementov produk-
tivity klasu a schopnosti individudlnych zin akumulo-
vat asimilaty za roznych ekologickych situcii. Z tejto
kvantifikdcie vyplyva i povod apikalnej a bazéalnej re-
dukcie zin v klase. Pri Ziadnej zo simulovanych ekolo-
gickych interakcii nebola zaznamenana zmena kompe-
tiénych schopnosti medzi sinkami. Je pravdepodobné,
Ze pri distribucii asimilatov do tloZnych miest bude
vyznamny faktor &asu, pripadne aj celkové mnoZstvo
asimilatov. Toto tvrdenie podporuji i nafe merania
rychlosti fotosyntézy, kde sa prejavuje pozitivny Géi-
nok pdsobenia draslika.

Kapacita zin sa zistovala formou vyjadrenia hmot-
nosti a potu zfn na Steineckerovych sitich v kategé-
riach nad 2,8; 2,5; 2,2 a pod 2,2 mm (tab. V). Vysledky
potvrdzuji pozitivae pdsobenie draslika v akumulac-
nom efekte sinkov a jeho ulohu pri zvySovani toleran-
cie v limitujicich podmienkach zasobenia vodou.
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Z VEDECKEHO ZIVOTA

KONFERENCE EUCARPIA - MEDICAGO GROUP

Zajisténi kvalitni krmivové zékladny je v mnoha ze-
mich svéta uzce spojeno s péstovanim vojtésky. Tato
nejvyznamnéjSi picnina zaujima celosvétové plochu
vétsi neZ 33 mil. ha. Otdzkami spojenymi s jejim $lech-
t€nim a péstovanim se kazdé dva roky zabyva specia-
lizovana konference EUCARPIA — Medicago group.
Leto$ni jednani se uskutecnilo ve dnech 2. a7 5. 7. 1996
v CR a SR. Organizitory konference byly Mendelova
zemédé€lskd a lesnickd univerzita, Brno, Vyzkumny
Ustav picninafsky, spol. s r. o., Troubsko, Agrogen,
spol, s r. 0. Troubsko, Slechtitelsk4 stanice, ZeleSice
a Vyskumny ustav rastlinnej vyroby, Pie§tany. Jednani
konference se zicCastnilo pres 60 uCastnikl z 15 zemi.
Celkem bylo piedneseno 9 prednédsek a prezentovano
40 posterovych sdéleni.

Efektivni a ekonomicky tGnosné péstovani vojtésky
je velmi uzce spjato se zajisténim dostateného mnoz-
stvi kvalitniho osiva. Ne vZdy se to oviem dafi, proto
hlavnim tématem konference byly problémy spojené
s touto otézkou.

Po tivodnim slové prof. Ing. Oldficha Chloupka,
DrSc., z MZLU Brno byly pfedneseny odborné refera-
ty. RNDr. Jan Ned&lnik z VUP Troubsko demon-
stroval na vysledcich svého pracoviité duleZitost opy-
lovani a vhodnych druhii opylovacél pro vynos semene
vojtésky. Z dlouholetych studii vyplynulo, Ze nejvy-
znamngjSimi opylovaci jsou samotaiské zemni véely,
jejichZ pocetnost je velmi dobfe regulovatelna.

Nejnovéjsi poznatky ve $lechténi vojtésky prede-
v8im z pohledu cytologickych a molekuldrn&-genetic-
kych charakteristik pfednesl dr. Veronesi z univer-
zity v Perugii. Polyploidizace diploidnich ekotypi,
hybridizace & vyuZiti apomixie jsou pouze nékteré
z pristupt vedoucich ke tvorbé kvalitativné novych
materiald.

Neméné zajimavou piednaSku mél prof. Simon
z univerzity v Mnichové&. Usp&$nost p&stovani vojtésky
na semeno je ovliviiovana ekologickym systémem, za-
hrnujicim celou fadu faktord. Pokud by vSechny fakto-
ry byly v dobé tvorby a dozravani semen optimalni, lze
potencidlni vynos semen posunout aZ na hranici
12 t/ha. Naproti tomu stoji pramér 0,5 t/ha (tj. 4 %)
jako aktualni vynos semene dosahovany péstiteli.
V soucasné dobé se proto také v Némecku témér ne-
péstuje vojtéska na semeno (s vyjimkou vysokych stup-
il mnoZeni) a veSkera produkce semen pochazi z kli-

maticky prihodnéjsich oblasti USA nebo mediteranni
Evropy a Afriky.

Prof. Bécsa z vyzkumného dstavu v Kompoltu
porovnal ve své pfedndSce semenaiskou troveii v ev-
ropskych zemich. Zatimco v zemich zépadni Evropy se
pramérny vynos semen pohybuje okolo 400 kg/ha,
v zemich stfedni a vychodni Evropy ¢ini cca 200 kg/ha.
Pfic¢inou rozdili budou pfedev§im méné priznivé agro-
ekologické a klimatické podminky, ponévadZ vykon-
nost odrid péstovanych ve srovnatelnych podminkach
je téméf shodna.

Problematiku $lechténi vojtésky pro marginalni pod-
minky pfibliZil prof. Staszewski z vyzkumného
dstavu v Radzikowé a Dr. Svirskis ze zemédélské-
ho dstavu v Litvé sezndmil icastniky s péstovanim voj-
téSky v pobaltskych statech.

V sekci vénované Slechténi na rezistenci piednesl
hlavni referat prof. Gray z univerzity ve Wyomingu.
Tématem bylo $lechténi na rezistenci vici hadatkim
v USA.

Péstovani vojtésky na semeno na severoamerickém
kontinentu bylo vénovano jednani posledni sekce.
Problematiku semenéiského prumyslu v Kanadé pribli-
Zil prof. Michaud z Quebecu. V hlavnich produk-
¢nich oblastech je ¢ast plochy (cca 13 %) pod zévla-
hou. Vice nez 50 % produkce osiva je vyvdZzeno
piedeviim do USA. Podtrhl také duleZitost opylovaci
a jejich reprodukci.

Obdobné o problematice semenéfstvi v USA hovo-
fil prof. Marble z univerzity v Kalifornii. Kromé
nesmirné zajimavych tdaju, popisujicich celkovou pro-
dukci osiva, cenové relace apod., byly pfedevsim pro
evropské ucastniky znacnym piekvapenim nékteré pés-
titelské zasady, mimo jiné vysevni mnoZzstvi pro spe-
cidlni semenarské plochy 1 kg osiva/ha, mezifadkova
vzdalenost 75 cm a seti do sponu 75 x 75 cm.

Cel4 fada dalSich témat byla uvedena formou poste-
ri. Jako duleZitd hlediska se dnes ukazuji hodnoceni
odli$nosti nové §lechténych odrid od stavajicich, otiz-
ky Slechténi na rezistenci vaci biotickym a abiotickym
strestim i otazky studia genetickych zdroju jako donori
novych vlastnosti.

Konference byla pokracovanim dlouholeté tradice
téchto odbornych setkéni. Prokdzala zdjem o vojtésku
v celosvétovém méfitku.

RNDr. Jan Nedélnik

Vyzkumny dstav picnindfsky, spol. s r. o., 664 41 Troubsko, Ceskd republika
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CITLIVOST ODRUD OZIME PSENICE NA NAPADENI
KLASU HOUBOVYMI CHOROBAMI (STAGONOSPORA
NODORUM BERK. A FUSARIUM CULMORUM W. G. SM.)

SENSIBILITY OF WINTER WHEAT VARIETIES TO INFECTION
OF EARS BY FUNGAL DISEASES (STAGONOSPORA NODORUM BERK.
AND FUSARIUM CULMORUM W. G. SM.)

IL. Tvarazek, 'M. Vaiiové, °Z. Chromy,

e

lAgricultural Research Institute, Ltd., KroméFiz, Czech Republic
“Mendel University of Agriculture and Forestry, Brno, Czech Republic

ABSTRACT: The reaction of chosen winter wheat varieties, prospective for growing in the Czech Republic, to Septoria
glume blotch (Stagonospora norodum Berk.) and Fusarium head blight (Fusarium culmorum W. G. Sm.) was evaluated. The
experiments were carried out in the field and under artificial inoculation. A level of disease infection of individual plant
organs, as well as yield loss caused by the infection were studied. Low yield losses due to Stagonospora nodorum were
observed in the domestic varieties Hana, Ina, Ilona, Samara, Siria, Alka, line SG-S-411 and foreign varieties CEB 9305 and
Trane. Yield losses caused by Fusarium culmorum were considerably higher. In both years of experiments, the lowest infection
of ears by Stagonospora nodorum was assessed in the Netherlands line CEB 9305 and the lowest infection of flag leaves in
the varieties Trane, Samara and Alka. In the case of ear infection by Fusarium culmorum the varieties Estica and CEB 9305
exhibited the highest resistance. The study confirmed highly significant effects of the variety on ear productivity, a level of
yield reduction caused by both diseases, as well as on leaf infection by Stagonospora nodorum. Correlation coefficients
between the examined traits were calculated and their importance is discussed.

winter wheat; Stagonospora nodorum; Fusarium culmorum; resistance; tolerance; varieties

ABSTRAKT: V prici byla hodnocena reakce vybranych odriid ozimé p3enice, perspektivnich pro péstovani v CR, na
napadeni klast brani¢natkou plevovou (Stagonospora nodorum Berk.) a fuzarii (Fu:armm culmorum W. G. Sm.). Pokusy
probihaly v polmch podminkach pfi umélé infekci a byly pfi nich sledovany jak stupcﬁ napadeni chorobami na jednotlivych
rostlinnych orgéanech, tak vynosova redukce, zpusobend napadenim. V pﬁpadé brani¢natky plevové byla nizka vynosova
redukce zji§té€na u odrid Hana, Ina, Ilona, Samara, Siria, Alka, n§l. SG-S-411 a zahrani¢nich odrad CEB 9305 a Trane. Pro
Fusarium culmorum byla hodnota vynosovych redukci vyrazné vy$§i. NejniZ$i napadeni klasu brani¢natkou plevovou bylo
v obou pokusnych letech u nizozemského nsl. CEB 9305, pro praporcovy list to byly odridy Trane, Samara a Alka. V pfipadé
napadeni klasi Fusarium culmorum se jako nejvice rezistentni projevily odridy Estica a CEB 9305. V praci byl potvrzen
vysoce prikazny vliv odriidy na hodnotu produktivnosti klasu, velikost vynosové redukce, zpiisobené obéma chorobami, jakoZ
i na napadeni listd brani¢natkou plevovou. Mezi sledovanymi znaky byly vypoéteny korelaéni zavislosti, jejichZ vyznam je
diskutovén.

ozimd pienice; Stagonospora nodorum; Fusarium culmorum; rezistence; tolerance; odridy

UvVOoD zpisobené houbami rodu Fusarium (Nelson, Mar-
shall, 1990), i kdyZ v obou pfipadech je vhodnych

zdroju rezistence malo.

Zakladem integrované ochrany obilnin proti choro-
bam je odrtda a jeji geneticky zaloZena odolnost (Se -
besta, 1991) a uplatnéni této odolnosti v ménicich se
podminkéach prostiedi (Benada, Vdfiova, 1985).
Slecht&ni na rezistenci je a bude jist& i do budoucnosti
Siroce pouZivanou metodou ochrany proti fadé chorob,
nevyjimaje brani¢natku plevovou a onemocnéni klasu

ROSTLINNA VYROBA, 42, 1996 (11): 489494

Testovani genotypl ozimé p3enice na odolnost ke
klasovym chorobam je jednou z nutnych souéasti pro-
cesu §lecht&ni a je v podminkach CR provadéno u uve-
denych chorob predev§im v polnich testech s umélou
infekci. Pfirozeny vyskyt brani¢natky a fuzari6z v kla-
se je velmi nepravidelny a v rizné intenzit&, coZ ztéZu-
je reprodukovatelnost ziskanych vysledku.
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V predloZené praci jsou uvedeny vysledky dvoule-
tych pokusi, v nichZ bylo hodnoceno asi 40 odrid ozi-
mé pSenice predev§im ve vztahu k vynosové redukci,
ke které doslo po infekci houbou Stagonospora nodo-
rum v zaCatku metani a Fusarium culmorum v kveteni.

MATERIAL A METODA

Ve dvou ro¢nicich byla pfi umé&lé infekci zkou$ena
reakce perspektivnich genotypl ozimé pSenice na kla-
sové choroby (Stagonospora nodorum Berk., Fusarium
culmorum W. G. Sm). V roce 1994 bylo zkouSeno
31 odrud a novoslechténi, z toho 24 doméaciho pavodu
a 7 zahrani¢nich. V roce 1995 bylo kromé& uvedenych
déle zkouSeno 7 zahrani¢nich a 5 domacich genotypu.

Vysev byl proveden ru¢né do kruhovych hnizd
o pruméru 0,3 m a 20 rostlinich na jedno hnizdo. Pro
kaZzdy genotyp byla zaseta tfi opakovéni ve tfech va-
riantdch, které byly vyuZity nasledovng:

— varianta 1: inokulace S. nodorum;
— varianta 2: inokulace F. culmorum;
— varianta 3: kontrolni, fungicidné oSetfena.

KaZzdy genotyp varianty 1 individualné v dobé, kdy
2/3 odnozi byly v ristové fazi DC 59 — plné metani
(Tottman, Broad, 1987), byl nao¢kovéan suspenzi
konidii S. nodorum. Poté byly parcely prekryty na 24 h
barevnymi féliemi metodou, kterou publikoval Tva-
rizek (1991a). Koncentrace inokula byla 6.100
spor.ml‘l.

Varianta 2 byla obdobné ve fazi DC 65-69 (polovi¢-
ni az pIné kveteni) naockovina suspenzi konidii F. cul-
morum o koncentraci 0,5.106 spor.ml_l. Naockované
parcely nebyly prekryty Zadnymi féliovymi kryty. Pfi
umélych infekcich rovnéZ nebyla vyuZita zavlaha.

Varianta 3 (kontrolni) byla chranéna proti rozifeni
houbovych chorob opakovanym postfikem prochlora-
zem (Sportak 45 EC, v davkach 1 1/ha) v DC 59 (plné
metani) a DC 71-73 (rand mlé&né zralost).

I. Analyza variance sledovanych znaki — Analysis of variance of the
traits studied

Faktor' Odrida® | Rok’
dF 30 1
Hmotnost zrna klasu? (HZK) s hs
Redukce HZK? S. nodorum hs ns
Redukce HZK F. culmorum hs ns
Napadeni* S. nodorum - klas® ns hs
— praporocovy list® hs ns
— ostatni listy’ hs s
Napadeni F. culmorum — klas ns s

hs - prukazné pii a 0,01 — significant at o 0.01
s - prukazné pri o 0,05 - significant at o 0.05
ns - nepritkazné — insignificant

'factor, 2gmin weight per ear, Yreduction of grain weight per ear,
4infe(:tion, sear, ('ﬂng leaf, 7the other leaves, Rvnriely, year
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Priznaky napadeni byly hodnoceny opakované v ty-
dennich intervalech, kdy pro F. culmorum bylo sledo-
vano napadeni klast a pro S. nodorum napadeni klasu,
praporcovych listd a niZ§ich listovych pater spole¢né.
Pro rychlé a jednoduché hodnoceni byla pouZita modi-
fikovana stupnice Brénnimann, 1968):

— stupeti hodnoceni: 0, 1, 2, 3, 4, 5;
— % napadeni: 0, 10, 25, 50, 75, 100.

Po sklizni byla stanovena primérnd hmotnost zrna
klasu (g). Byla vypodtena redukce produktivnosti klasu
u varianty 1 (okovéna S. nodorum) a varianty 2 (o&ko-
vana F. culmorum) ve srovnani s kontrolni, neoSetie-
nou variantou 3.

Vysledky byly zpracovany analyzou variance a pro
vztah mezi jednotlivymi sledovanymi parametry byly
vypocteny korelacni zavislosti.

VYSLEDKY

Analyza variance prokazala prikazné rozdily mezi
odridami v produktivnosti klasu (HZK), jejichZ hodno-
ty byly pod vysoce prikaznym vlivem podminek roc-
niku (tab. I). Vliv odridy byl dale vysoce prikazny pro
velikost vynosové redukce, zpisobené obéma choroba-
mi, jakoZ i pro vizudln& patrné napadeni listi branic¢-
natkou plevovou. Velikost vynosové redukce nebyla
v pripadé obou chorob ovlivnéna ro¢nikem na hladiné
vyznamnosti.

V obou zkuSebnich letech se nejvyssi produktivitou
vyznaCovaly domdci odridy Siria, Samanta a Bruta, ze
zahrani¢nich odrady Ebi, Trane, Athlet a Estica
(tab. II, III). K uvedenym mohou byt pfifazeny i odri-
dy Asta, Mona, Sida, Samara, Bruta, Astella a Vega,
na jejichZ urovni se nachazeji také dvé nizozemska
n$l. — CEB 947 a CEB 9305. Vysoké HZK nad 2,5 g
doséhlo n3l. SG-U-2730, které bylo do zkouSeni zafa-
zeno az v roce 1995.

SniZeni produktivnosti jako dusledek napadeni dvé-
ma sledovanymi chorobami kolisalo vysoce vyznamné
u jednotlivych odrid, avSak za nepritkazného vlivu ro¢-
niku. Nizkych hodnot v obou letech bylo pro S. nodo-
rum dosaZeno u odrid Hana, Ina, Ilona, Samara, Siria,
Alka a n3l. SG-S-411 a u zahrani¢ni odridy Trane.
NejniZi v obou letech prokazané redukce bylo dosaZe-
no u nsl. CEB 9305.

V pfipadé infekci F. culmorum byla hodnota vyno-
sovych redukci vyrazné vyssi s malym zastoupenim ge-
notypu, vykazujicich tolerantni reakci.

Symptomy napadeni orgéni brani¢natkou plevovou
byly obecn& vyraznéjsi v roce 1995 neZ v roce 1994.
Pouze nsl. CEB 9305 dosihlo v obou letech nejniZsiho
stupn& napadeni klasu, u praporcového listu to byla
odrida Trane, do stupné 2 v jednom z ro¢nika Samara
a Alka.

V hodnoceni procenta zachviceni klasu fuzérii se
v obou letech niz§imu napadeni, vyjadfenému stup-
ném 2, piibliZily zahrani¢ni genotypy CEB 9305 a Es-
tica.
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II. Reakce genotypil ozimé p¥ na klasové choroby v roce 1994 — Reaction of winter wheat genotypes to ear diseases in 1994
18 Stagonospora nodorum Fusarium culmorum
Genotyp! : klast; ;zgmn stupeii napadeni 28 dni po inokulaci® dukce HZK® | Stuped napadeni | . o0
SR KL PL oL (%) kh?:oﬁl::: B (%)
Sparta 1,7 1 2 4 43 2 43
Sida 3,0 2 2 3 20 3-4 60
Samara 2,2 1 2 3 19 3 77
Siria 2,5 2 2 3 13 3-4 74
Samanta 24 1 3 3 11 3 51
Alka 2,1 1 1 2 19 3 5
Asta 2,6 1 3 4 33 3 86
Mona 2,5 2 2 3 18 3 45
Regina 2,2 2 3 4 56 3 75
SG-S-411 1.8 2 3 4 22 3 42
SG-S-352 1.8 2 3 4 29 3 69
Vlada 1,7 2 3 4 12 3 42
Bruta 2,2 2 3 3 22 4 85
Brea 2,1 3 3 4 24 3-4 68
Boka 2,0 2 2 3 28 34 43
Livia 2.1 3 3 4 29 2 42
Rexia 2,2 3 3 4 23 3 49
Astella 2,5 2 4 4 48 3 49
Blava 24 3 3 5 39 3 37
Ilona 23 2 3 4 17 4 25
Brenda 2,1 2 2 4 24 3 47
Trane 25 1 1 3 12 3 69
Atlet 2,5 3 3 5 28 2-3 53
Ebi 2,5 2 1 2 20 2 59
Ritmo 23 3 1 3 43 34 82
Estica 2,9 2 2 3 38 2 55
CEB 947 2,2 2-3 1 3 36 3 86
CEB 9305 2,2 1 | 3 9 2-3 68
Konsul 2,1 34 4 5 43 2-3 32
Ina 2,4 1 1 3 17 2 48
Hana 23 | | 3 9 34 29
Vega 2.2 2 2 4 5 34 46

HZK - hmotnost zrna klasu — grain weight per ear
KL - klas - ear

PL - praporcovy list — flag leaf

OL - ostatni listy — the other leaves

g genotype, 2gmin weight per ear (control), Jinfection degree 28 days after the inoculation, ‘gmin weight per ear reduction

Na zéklad€ vypo&ti korelaCnich koeficientu byl zjis-
té€n vysoce pritkazny vztah redukce vynosu po napadeni
klasi brani¢natkou plevovou a po napadeni praporco-
vého listu toutéZ chorobou (tab. IV), dale pak i mezi
napadenim klasu a listii bez ohledu na jejich postaveni
na rostlin€. Redukce zpisobena fuzirii korelovala tésné
s produktivnosti genotypi, vyjadfenou hmotnosti zrna
klasu kontrolni varianty.
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DISKUSE

Produktivnost klasu jako jeden ze zakladnich fakto-
ri tvorby vynosu (vedle po&tu produktivnich odnoZi) je
urovéna poétem klasku klasu, jejich ozrnénosti
a hmotnosti tisice zrn. Hodnoty t&chto znak se odli¥ujf
mezi riznymi odridami, které viak maji zna&nou
schopnost kompenzace vypadk &i zmén (Aspinall,
1984). Tak napf. vyvojové dfive diferencovany podet
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I11. Reakce genotypi ozimé pienice na klasové choroby v roce 1995 — Reaction of winter wheat genotypes to ear diseases in 1995

- Stagonospora nodorum Fusarium culmorum

Genotyp! | Kiasu v ;mn stupefi napadeni 28 dni po inokulaci® dukce HzK* | Stupefi napadeni | o o0 HZK

(kontrola)? i - & (%) klasu 21 dnf po (%)

inokulaci

Sparta 1,7 3 3 5 30 3 69
Sida 2,1 2 2 4 16 3 60
Samara 2,1 2 1 4 15 5 84
Siria 23 1 2 3 12 4 82
Samanta 24 2 4 4 35 4 54
Alka 1,9 3 2 3 13 4 42
Asta 2,0 2 3 4 28 4 61
Mona 2,1 4 4 5 38 3 42
Regina 21 2 2 3 24 3 64
8$G-S8-576 1.9 2 3 5 21 2-3 49
SG-U-2730 2,5 3 3 4 37 2 84
SG-S-411 1,7 2 1 3 16 2-3 43
SG-S-352 2,6 2 3 4 32 4 74
Vlada 1,4 3 4 5 27 4 58
Bruta 25 4 3 4 23 4 58
Bria 1,6 2 4 5 10 4 23
Boka 1,5 3 3 4 15 2 24
Livia ' 1.8 4 4 5 19 4
Rexia L3 4 3 5 13 3 0
Astella 2,1 3 3 5 42 4 40
Blava 2.2 4 4 5 31 3 46
Tiona 1.8 4 3 5 12 3 30
BR 2416 1,5 2 3 5 0 3 28
BR 1897 1.8 3 3 5 34 57
Ortler 1,8 2 2 3 0 2 50
Contra 25 | 2 3 23 5 81
Atlantis 1,6 2 1 3 0 - 92
Herzog 1.4 I 2 3 0 2-3 55
Trane 2.9 2 1 3 18 3 85
Atlet 2,7 1 2 3 43 3 78
Ebi 3,6 2 2 3 48 2 67
Ritmo 2,1 2 2 4 23 4 85
Estica 24 2 3 4 36 2-3 55
CEB 947 23 3 2 3 21 - 86
CEB 9305 1,2 | 2 3 0 2 29
Konsul 1.8 2 2 4 6 - -
Junior 2,2 1 2 3 18 3 62
MV-25 2,0 3 3 4 16 4 78
Ina 2,0 2 2 3 15 3 50
Hana 1.1 2 3 4 9 3 35
Vega 24 3 3 5 24 2 67
HE 3625 2,1 2 3 4 54 3 70
RU-51 A 2,6 2 3 4 40 3 75

HZK - hmotnost zrna klasu — grain weight per ear
KL - klas — ear

PL - praporcovy list — flag leaf

OL - ostatni listy — the other leaves

'genotype. zgrnin weight per ear (control), 3infection degree 28 (21) days after the inoculation, 4gmin weight per ear reduction
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IV. Korela&ni analyza sledovanych znaku — Correlation analysis of evaluated traits

Znak! Hmotgost ma |Reduke HZKC | Redukee HZK | g ol [ oo M W e
asu® (HZK) S. nodorum F. culmorum (Klas®) (praporcovy list®) | (ostatni listy)
Hmotnost zrna klasu (HZK) - ns hs + ns ns hs —
Redukce HZK S. nodorum s+ - ns ns S+ ns
Redukce HZK F. culmorum hs + ns - ns ns s -
Napadeni S. nodorum (klas) ns ns ns - hs + hs +

hs - prikazné pfi @ 0,01 - significant at o 0.01

s - prukazné pfi o 0,05 — significant at o 0.05

ns - neprikazné — incignificant

+ (=) kladna (zdpornd) korelace — positive (negative) correlation

!correlated trait, 2grain weight per ear, 3reduction of grain weight per ear, %infection, Jear, 6ﬂag leaf, "the other leaves

klaska klasu muZe byt pfi poskozeni v dobg jejich za-
kladani relativné vyvaZen ozrnénosti zbylych klasku.
Nepriznivé podminky po odkvétu, které by vedly aZ
k sniZeni poctu zrn v klasu, zpisobi ¢asto zvySeni pri-
mérné hmotnosti zbylych obilek (Smoéek, Tva-
riazek, 1989).

Napadeni brani¢natkou plevovou a fuzérii ovliviiuje
piedevsim uvedené znaky produktivnosti klasu, a proto
z diivodi podchyceni celého komplexu moZnych kom-
penzacnich vztahl pracujeme se znakem hmotnost zrna
klasu, ktery v sobé nese jak odriidovou variabilitu, tak
i vyrazné vlivy podminek ro&niku.

V predchézejicich pokusech jsme v piipad€ branic-
natky plevové zjistili vy$§i vynosovou redukci u geno-
typu vykazujicich vysokou produktivitu klasu u kon-
trolni varianty (TvarazZek, 1994). Tyto zavéry byly
potvrzeny i u souboru odrid sledovaného v této praci,
navic byly vysoce prikaznou korelaci potvrzeny i pro
napadeni houbou F. culmorum.

Existence takovych odrid, které se vymykaji uvede-
nym zavislostem a navic spojuji produktivnost s toleranci
k napadeni patogeny, je perspektivou Slechtitelskych
programi. Argumentem pro provadéni vynosovych
srovnavacich pokusi jsou zji§téni vysoce prikazné ge-
netické determinace vynosovych redukci po napadeni
patogeny, které nebyly pod vlivem podminek ro¢niku.
I tyto poznatky potvrzuji naSe dfivéjsi zjist€ni (Tva-
riZzek, Klem, 1994a), kterd vedla k sestaveni ko-
lekce testovacich standardu, tolerantnich k brani¢natce
plevové (Tvartzek, Klem, 1994b).

Z perspektivnich odrid ceského piivodu to jsou pre-
dev§im Samara, Siria, Hana, Ina, Ilona a n§l. SG-S-
-411, které odpovidaji diskutovanym poZadavkim na
minimalni a stabilni redukci po napadeni klasi brani¢-
natkou plevovou. U odriid Alka, Ilona a Hana se pro-
jevila rovnéZ niZsi redukce vynosu fuzarii.

QOdrida Siria, kterd byla povolena k péstovani v ro-
ce 1994, patfila zejména v chladnéjsich oblastech k vy-
nosové vyrazné nadprimérnym. Jeji potravindiska ja-
kost byla hodnocena jako uspokojiva aZ slaba (Seznam,
1994).

Podobné hodnoceni miZeme vyslovit i o odridé Sa-
mara, kterd je uvaddéna dokonce jako méné vhodna
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k pekaiskému zpracovéni pro niZ$i sedimenta¢ni hod-
notu a bobtnavost lepku (Seznam, 1995). Obé& odrudy
maji ve svém piivodu odridu Regina, kterd v8ak podle
naSich vysledki neprojevila rezistenci ani toleranci
k #4dné z hodnocenych chorob.

Odriada Alka, povolena rovnéZ v roce 1995, ma lep-
§i potravinafské parametry, hodnocené stupném 7. Pro-
jevil se u ni vyrazny rys tolerance k fuzéariim i pfi vy$-
§im vizudlnim napadeni klast. Tato vlastnost mizZe byt
spojena s jednim z rodi¢ovskych komponenti, kterym
je odrida Hana.

Tato vysoce jakostni odriida byla pro svou toleranci
k brani¢natce plevové zafazena do kolekce standardi
se stabilni toleranci k napadeni (TvariZek, Klem,
1994a, b).

Hana se objevuje v puvodu kfiZeni i dalSi odrudy,
povolené v roce 1995, a sice odridy Ina, u které se
spojila vysoka produktivita kontrolni varianty s dosta-
tenou toleranci k brani¢natce plevové. Jeji potravinar-
ské jakost je v8ak hodnocena pouze jako dopliikova.

Zji¥téna data umoZnila provést korelaéni analyzu,
jejiz pomoci bylo moZné formulovat zajimavé vztahy.
Produktivita odrid, vyjadfena jejich hmotnosti zrna
klasu, je vysoce zéporné korelovana s napadenim bra-
ni¢natkou plevovou predev§im star§ich listovych pater.
Tento jev Ize vysvétlit rozdily odriid ve schopnosti co
nejdel3i aktivni ¢innosti asimilaéniho aparatu. Prikaz-
né rozdily mezi odridami, které vedou aZ k vyssi dis-
pozici rostlinnych organa k napadeni patogeny a k po-
ruseni vztahii source — sink jsme prokazali u genotypi
s rozdilnym prib&hem patogeneze (TvaruzZek,
1991b).

ZAVER

PredloZené vysledky jsou soudasti pravideln& zakli-
danych fytopatologickych testl, v nichZ sledujeme re-
akci rozsahlé a stile aktualizované kolekce odrud a no-
voslechténi ozimé pSenice na houbové choroby, a to
pfedevsim v polnich podminkéch. Prvni &ast, tykajici
se klasovych chorob, ukazuje, Ze mezi nové povolova-
nymi odridami je fada takovych, které jsou déditn&
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disponovény odolnosti k t¥mto patogenim, at jiZ ve
form& parametri dil&i rezistence, nebo vynosové tole-
rance.
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INHIBICNE VLASTNOSTI GLUTENOVYCH BIELKOVIN

THE INHIBITION PROPERTIES OF GLUTEN PROTEINS

I. Michalik, P. Petovsky

University of Agriculture, Nitra, Slovak Republik

ABSTRACT: The inhibition of maltine a-amylase caused by glutene proteins has been proved in our model experiment. The
degree of inhibiton was evaluated comparing inhibited and control reaction under optimised kinetic conditions. The presence
of gluten proteins in enzymatic reaction led to decreased rate by 12 to 15%. Based on our results we can conclude that also
gluten proteins can play an important role in the inhibition of ai-amylase besides commonly known albumin inhibitors of this
enzyme. This observation can be considered as a contribution to better understanding of links between starch accumulation
in grain and gluten proteins content. Analysed inhibiton properties of gluten proteins are important for evaluation of seed and
nutrition quality of grain.

a-amylase; glutene proteins; inhibition of amylase

ABSTRAKT: V podmienkach modelového pokusu bola potvrdena inhibicia purifikovanej ci-amylazy maltinu gluténovymi
bielkovinami. Z optimélneho kinetického systému sa postdila miera inhibicie, ktord sa urdila na zaklade porovnavania
&asového priebehu tvorby produktu P = f () neinhibovanej (kontrolnej) a inhibovanej reakcie. V pociatoénom Stadiu v pri-
tomnosti gluténovych bielkovin dochddza k 12 aZ 15% zniZeniu rychlostnej konStanty v porovnani s kontrolou. Analyzované
vysledky poskytuji poznatky o tom, Ze na inhibicii o-amylazy sa m6Zu podielat okrem vieobecne znamych amylazovych
inhibitorov albuminovej povahy i niektoré frakcie gluténovych bielkovin, o prispieva k pochopeniu existencie interakénych
vizieb medzi akumuldciou §krobu a obsahom gluténovych bielkovin v zrne obilnin. Sledované vztahy st doleZité pre posi-

denie osivarskej a vyZivnej kvality zrna, ako aj pre modelovanie produkéného procesu.

a-amylaza; gluténové bielkoviny; inhibicia amylazy

UvVOoD

Amylolyticka aktivita zrna obilnin do zna¢nej miery
determinuje osivéarske vlastnosti zrna, ale i technolo-
gicki kvalitu miky. Akumulécia Skrobu v zrne a tvor-
ba suSiny bezprostredne sivisi s tvorbou i akumulaciou
prekurzorov biosyntézy polymérnych bioorganickych
latok, ale i s aktivitou amylolytickych a proteolytickych
enzymov. Preto rieSenie problematiky aktivity o-amy-
lazy a moZnosti jej regulacie nadobiidaji na hospo-
darskej vyznamnosti. Existuje dostatoény experimen-
tdlne potvrdeny ddkazovy materidl (Gebhardt,
1988; Salovaara, 1988; Michalik et al., 1994
a dalsi) o vplyve amylolytickej aktivity na formovanie
zrna.

MATERIAL A METODA

Stanovenie aktivity a-amylazy (E.C.3.2.1.1): Ex-
trakcia amyldzy z celozrnného Srotu (2 g) sa uskutoc-
nila publikovanou metédou (Kruger et al., 1972).
Extrakcia bola urobena 10 ml 0,2 mol.I"! acetatovym
pufrom pH 5,5 s obsahom 0,001 mol CaCl, za inten-
zivneho trepania po¢as 60 min pri laboratérnej teplote.
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Extrakt bol odstredeny pri 20 000 G poc€as 30 min pri
24 °C. Aktivita o-amylazy bola stanovend Spofa-tes-
tom (vyrobca Slovakofarma Hlohovec). ’

Modelovy pokus stanovenia inhibicie o-amyldzy
sme realizovali pripravou purifikovaného enzymu
z maltinu. Gluténové bielkoviny boli izolované zo zrna
odrody Danubia a precistené podla publikovanych me-
todickych postupov (Petovsky, 1986).

VYSLEDKY A DISKUSIA

V literatire sa venuje pomerne velka pozornost
amylolytickej aktivite v zrne po&as jeho formovania,
ale i v zrelom zrne. Olered, Jonson (1970) v ne-
zrelych zrnach pSenice identifikovali frakciu o-amyla-
zy, ktora je identicka s amylazou kli¢iaceho zrna a bola
pomenované ako tzv. zelend o-amyldza. Obsah a akti-
vita zelenej o-amyldzy pocas dozrievania zrna klesa.
Zvy3enim vlhkosti zrna je moZné vyvolat nérast jej ak-
tivity. Prichadza sa k zaveru, Ze pritomnost tejto frakcie
v zrne modZe byt spdsobeni kontaminéciou nezrelych
zin alebo indukciou jej tvorby zvySenim vlhkosti. Zvy-
Senie jej aktivity v zrne ma negativny vplyv na chlebo-
pekédrsku kvalitu pSeniénej miky. V tomto smere si
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pozoruhodné zédvery, ku ktorym prichadzaji Finey
et al. (1981), Ze raddove desatiny percent neoddelenych
nakli¢enych zfn v drode pSenice mdZu radikdlne zniZit
technologicki kvalitu miky a kvalitu chlebopekar-
skych vyrobkov. K analogickému javu (znimemu pod
pojmom sprouting) moze dochadzat vtedy, ked dozrie-
vanie zrna sa uskuto&ituje vo vlhkych a chladnejSich
podmienkach, o je charakteristické najma pre $kandi-
navske §taty. AvSak nevyluCujeme, Ze za Specifickych
klimatickych podmienok mdZe tento jav zohravat svoju
ilohu i v agroekologickych podmienkach severného
Slovenska.

Nase predchadzajice $tidie (Michalik et al,,
1994; Urminska, Michalik, 1996) poukazuji
na existenciu preukaznej korelacie medzi aktivitou o-
-amylazy a obsahom gluténovych bielkovin pocas do-
zrievania zrna p¥enice. Vzdjomné interakéné vztahy
medzi gluténovymi bielkovinami a amylolytickou akti-
vitou naznacuji moZznost inhibicie ai-amyldzy gluténo-
vymi bielkovinami, ¢o skor potvrdili aj Petrucci et
al. (1974). V suvislosti s tymto sme zamerali naSu po-
zornost na ziskanie priamych dbékazov o schopnosti
gluténovych bielkovin inhibovat amylolyticka aktivitu.

Pre potvrdenie vzajomnych interakénych vizieb
medzi aktivitou o-amyldazy a obsahom gluténovych
bielkovin zrna sme urili optimdlne modelové pod-
mienky stanovenia aktivity purifikovanej o-amylazy
maltinu (obr. 1 a 2). Kinetika amylazovej aktivity mal-
tinu v prostredi 0,2 mol acetatového pufru s 1 mmol
CaCl, (pH 5.4) je zavisla od obsahu enzymu (obr. 1),

A
620 E2=80 g
1“%r E3 =160 g
nor E1=40 g

a5

[} 2 4 6 8 0 12 *“ 16
t Enin

1. Kinetika aktivity a-amyldzy maltinu (v prostredi 0,2 mol acetétu
s 0,001 mol CaCl,, pH = 54) - Kinetics of activity of maltine
o-amylase (in medium of 0.2 mol acetate and 0.001 mol CaCl,,
pH=5.4)

os x: ¢as v min (1) — x axis: time in min (1)

os y: absorbancia pri Ag,, — y axis: absorbance at Ag,,
M ické funkcie — Math ic functions:

y,= 0,074 + 0,114x - 0,04x* (r = 0,98)

yo= 0,155 + 0,190x - 0,008x" (r = 0,97)

y3= 0,471 + 0,695x — 0,096x” (r = 0,99)
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¢o nakoniec vyjadruju i rychlostné konStanty (obr. 2).
Na zaklade zvoleného optimélneho kinetického systé-
mu sme posudili mieru inhibicie, ktora sa odhadla z li-
nearneho ¢asového priebehu tvorby produktu P = f (1)
ako funkcie Casu neinhibovanej (kontrolnej) a inhibo-
vanej reakcie s pridavkom gluténu (obr. 3). Z grafického
priebehu inhibicie (obr. 3 a 4) vyplyva, Ze v potiatog-
nom $tadiu dochadza k 12 aZ 15% zniZeniu rychlostnej
kon3tanty. Pridavok gluténovych bielkovin (2 aZ 20 pg)
sa prejavuje v zniZeni amyldzovej aktivity, ¢o doku-
mentuji i niZS8ie hodnoty rychlostnej konstanty k| — k5
(obr. 3 a 4) v porovnani s kontrolou (kg). Pridavok
20 pg gluténovych bielkovin do modelového reakéné-
ho systému spdsobuje pokles aktivity a-amylazy v po-
rovnani s kontrolou o 15 % (obr. 4).

Analyzované vysledky potvrdzuju uz skor vyslove-
né predpoklady, ale i Ciasto&né dokazy (Petrucci et
al., 1974) o tom, Ze niektoré frakcie gliadinovych biel-
kovin mdZu inhibovat oi-amylazu. Efekt inhibicie amy-
lazovej aktivity gluténovymi bielkovinami mdZe mat
vyznamni Glohu ako v procese formovania zrna, najma
akumulacie $krobu, a tym i hmotnosti su$iny zrna, tak
i v pricbehu hydrolyzy Skrobu v zaZivacom trakte Zi-
voCichov. V tomto smere je zname ochorenie Zivoci-
chov ,gluten indukovana enteropathia“ ako dosledok
inhibicie pankreasovej o-amylazy gluténovymi bielko-
vinami. Z uvedeného vyplyva, Ze niektoré frakcie glu-
ténovych bielkovin sa m6Zu vyznamne podielat na re-
tencii Skrobu vo vyZive monogastrov. Z hladiska
praktického by bolo potrebné poznat kvantitativne hod-

As20
as | E4 =40 g
07
06 -

as E3 =20 g
[e]

04
03 r
02} E2=10 g

01 [

| T Ce—p—ly——=O T = 2115

0 4 6 8 10 12 1% 16
1 [mn]

2. Vplyv mnoZstva purifikovanej o-amyldzy na asovy priebeh jej
aktivity (linearizované hodnoty) — The effect of amount of purified
a-amylase on time pattern of its activity (linearized values)

~

os x: ¢as v min (#) — x axis: time in min (1)

os y: absorbancia pri Ag;, — y axis: absorbance at Ay,
Rychlostné konstanty — Velocity constants:

k, = 0,005; k, = 0,014; ky = 0,0318; k4 = 0,0539
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3. Vplyv obsahu gluténovych bielkovin na priebeh aktivity o-
-amyldzy (20 pg purifikovaného proteinu o-amylizy) — The effect
of gluten proteins contents on the pattern of activity of a-amylase
(20 pg of purified protein of o-amylase)

os X: expozicia v min (f) — x axis: exposure in min (f)
os y: absorbancia pri Agy, — y axis: absorbance at Ag;,
Rychlostné konstanty — Velocity constants:

ky = 0,028; k, = 0,028; ky = 0,027; ky = 0,032

noty interakéného aéinku medzi obsahom gluténovych
bielkovin (aktivitou o-amylazy) a vyuzitim Skrobu vo
vyZive zvierat. Inhibiciu a-amylazy pankreasu kurata
dvoma albuminovymi inhibitormi zrna popisali Buo-
nocore et al. (1984). Pritom bola namerana az 60%
inhibicia o-amylazy albuminovymi inhibitormi (De-
ponte et aly 1976; Powers, Culbertson,
1983 a dalsi). Naproti tomu za analogickych podmie-
nok (¢ = 15 min) sa inhibicia gluténovymi bielkovinami
dosiahla iba okolo 13 az 15 %.

Je zname, Ze amylolyticka aktivita hmyzu je schop-
na Ciastocne deStruovat zrno obilnin. Pritomnost biel-
kovinovych inhibitorov v zrne (albuminovej a gliadi-
novej povahy) do zna¢nej miery eliminuje negativny
efekt amylolytického G¢inku hmyzu. Inhibiciu a-amy-
lazy hmyzu lariev Tenebrio molitor glykoproteinom fa-
zule dokazali Powers, Culbertson (1983). Stu-
peil interakcie medzi o-amylazou a bielkovinovymi
inhibitormi vyjadreny v percentach inhibicie (pri 30 °C
a pH 5,4 po¢as 60 min) bol aZ 80 %. Zvy$ovanim iéno-
vej sily a pH reakénej zmesi v danom intervale (1 0,04
az 0,15 a pH 5,4 aZ 5,5) dochadza k narastu inhibicie.
Tento jav sa ddva do sivisu s prirodzenou rezistenciou
rastlin proti hmyzu (Silano et al,, 1975).

Analyzované poznatky poskytuji dalSie informécie
o tom, Ze okrem inhibitorov albuminovej povahy sa na
inhibicii o-amyldzy méZu podielat i niektoré frakcie
gluténovych bielkovin, ¢o prispieva k vysvetleniu in-
terakénych vizieb medzi akumulaciou $krobu a obsa-
hom zasobnych bielkovin pocas tvorby zrna.
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4. Vplyv pridavku gluténovych bielkovin na inhibiciu o-amyldzy
(v porovnani s kontrolou) — The effect of gluten proteins supplement
on inhibition of a-amylase (compared with the control)

os x: varianty (K - kontrola, I~ pridavok 2 ug gluténu, I, - 10 pug
gluténu, Iy - 20 pg gluténu) - x axis: treatments (K - control, I, -
supplement of 2 pg gluten, I, — 10 pg gluten, I; — 20 pg gluten)
os y: relativne hodnoty aktivity a-amyldzy v porovnani s kontrolou
(K =100 %) - y axis: relative values of a-amylase activity compared
with the control (K = 100%)

Prezentované vysledky su prinosom i v oblasti regu-
lacie tvorby a akumulacie zasobnych polymérnych 14-
tok v zrne obilnin (krob a bielkoviny), ¢o je moZné
vyuZit pre modelovanie a programovanie tvorby zrna
a jej kvality.

ZAVER

V podmienkach modelového pokusu bola potvrdena
inhibicia o-amylazy maltinu gluténovymi bielkovina-
mi. Z optimélneho kinetického systému sa posidila
miera inhibicie, ktord sa ur€ila z linedrneho Casového
priebehu tvorby produktu ako funkcie ¢asu P = f (1)
neinhibovanej (kontrolnej) a inhibovanej reakcie.
V potiato¢nom $tidiu dochadza k 12 aZ 15% zniZeniu
rychlostnej konStanty v pritomnosti gluténovych biel-
kovin v porovnani s kontrolou. Analyzované vysledky
poskytuji poznatky o tom, Ze na inhibicii o-amylazy
sa m&Zu podielat okrem vieobecne znimych amylazo-
vych inhibitorov albuminovej povahy i niektoré frakcie
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gluténovych bielkovin, &o prispieva k pochopeniu exis-
tencie interak&nych vizieb medzi akumuliciou Skrobu
a obsahom gluténovych bielkovin v zrne obilnin. Sle-
dované vztahy su doleZité pre postidenie ako osivérskej
kvality zrna, tak i vyZivnej kvality.
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VPLYV NIEKTORYCH PESTOVATELSKYCH FAKTOROV
NA NAPADNUTIE OZIMNE] PSENICE OBILNYMI
VOSKAMI

INFLUENCE OF SOME GROWING FACTORS ON THE OCCURRENCE
OF CEREAL APHIDS ASSOCIATED WITH WINTER WHEAT

J. Praslicka

University of Agriculture, Nitra, Slovak Republic

ABSTRACT: In experimental years 1994 and 1995 there was studied an influence of the growth stage of winter wheat,
cropping system and plant nutrition on occurrence of cereal aphids associated with winter wheat. In 1994 there was recorded
the highest average number of aphids per tiller in the milk maturity stage under conditions of three-crop system at fertilized
treatment (29.6). The lowest number of aphids has been recorded in 1995 in the earing growth stage under conditions of
four-crop system at unfertilized treatment (7.6), (Tab. I). Statistical evaluation of the obtained data has proven significant
differences among studied factors (Tab. II). Differences in rate of an attack of winter wheat ears by cereal aphids among
given factors were less evident when compared to rate of the attack of the tillers. Significant differences were proven only
among given years whilst differences among other factors did not prove to be significant (Tab. III). Among the species there
was recorded the highest number of Metopolophium dirhodum [Walker]. The highest number of the aphids recorded on the
leaves was attributed to M. dirhodum (76.5 and 84.5%) whilst on the ears this was true for S. avenae (91.0 and 93.0%),
(Tab. IV).

winter wheat; aphid cereals; Metopolophium dirhodum; Rhopalosiphum padi; Sitobion avenae

ABSTRAKT: V rokoch 1994 a 1995 bol sledovany vplyv rastovej fazy pSenice, sistavy hospodarenia a vyZivy na napadnutie
ozimnej pSenice obilnymi voskami. Najvy33i poCet vosSiek v priemere na jednu odnoZ ozimnej p$enice bol v roku 1994
v rastovej faze mlieCnej zrelosti v sistave hospodarenia trikultiry na hnojenom variante (29,6). NajniZsi podet voSiek bol
v roku 1995 v rastovej fize klasenia v sistave hospodarenia tetrakultiry na nehnojenom variante (7,6). Rozdiely v napadnuti
klasov voskami boli vyznamné len medzi jednotlivymi rokmi. Z jednotlivych druhov vosiek bola v najvidé§om podte zastipena
voska travova (Metopolophium dirhodum [Walker]). Na listoch bola najhojnej3ia vodka trdvova M. dirhodum (76,5 a 84,5 %)
a na klasoch voska ovsend S. avenae (91,0 a 93,0 %).

ozimn4 p3enica; obilné vo3ky; Metopolophi

UVOoD

Vo svete aj v Eurépe Skodia na ozimnej pSenici
z obilnych voSiek naj¢astejSie voska ovsena (Sitobion
avenae [F.]), vo¥ka Eremchovd (Rhopalosiphum padi
[L.]) a vo3ka trdvovéa (Metopolophium dirhodum [Wal-
ker]). Carter, Dewar (1980) uvidzaji, Ze naj-
Skodlivej$im druhom v Eurépe je voska ovsend, aviak
v niektorych rokoch byva hojnym druhom aj voska tra-
vovd. Rautapidd, Uoti (1976) uvadzajd, Ze $kod-
livost vosky ¢remchovej v rdznych &astiach aredlu by-
va znafne variabilnd, najSkodlivej¥im druhom je
v severnej Casti Eurépy vo Finsku a Polsku.

Bolo zistené, Ze napadnutie obilnin a reprodukcia
obilnych voSiek je zavisld od ontogenetickej fazy rast-
liny, druhu voSiek (Leather, Lehti, 1982), klima-
tickych a poveternostnych podmienok (Jones, 1979;
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Hanish, 1980), druhu vo3ky a odrody p¥enice (Hav -
lickova, 1984) a od mnohych dalich faktorov
(Wickerman, Wratten, 1979). Havli¢kova
(1986) pri sledovani reprodukcie obilnych voSiek na
dvoch odrodach ozimnej pSenice zistila najvacsi pocet
jedincov vosky Eremchovej a trdvovej na prechode
rastlin z fazy kvitnutia do fazy mlieCnej zrelosti a vos-
ky ovsenej na zaCiatku fazy mlie€nej zrelosti. Tieto
tidaje zodpovedaji aj udajom, ktoré ziskali Rabbin-
ge etal (1979) a Kuroli (1983) pri zistovani po-
pulacnej dynamiky obilnych voSiek v polnych podmien-
kach. S problematikou napadnutia ozimnej p3enice
obilnymi voskami sa podrobne zaoberal Lowe (1977,
1978, 1984). Sedivy (1982) uvadza vysledky $tidia
o prelete a vyskyte voSiek na ozimnej pSenici. V prie-
behu 3estroéného pozorovania doslo ku Skodlivému
vyskytu voSiek na obilninach v roku 1976 a 1991.
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MATERIAL A METODA

V rokoch 1994 a 1995 bol zaloZeny poloprevadzko-
vy pokus na EXBA (Experimentdlna baza) VSP Nitra
v Dolnej Malante za ti¢elom sledovania vplyvu niekto-
rych faktorov na napadnutie ozimnej pSenice obilnymi
voskami. Napadnutie ozimnej pSenice obilnymi vo¥ka-
mi bolo sledované na dvoch sistavich hospodarenia:
trikultdry (hrach, kukurica, ozimna pSenica) a tetrakul-
tiry (jarny jaémei, hrach, ozimna pSenica, kukurica),
na variantoch nehnojenych (0) a hnojenych (1) na prie-
mernd vynosovi hladinu. Napadnutie odnoZi obilnymi
voskami sme zistovali v rastovej faze klasenia a v ras-
tovej faze mlieCnej zrelosti. Na kaZdom variante sme
hodnotili 100 (4 x 25) ndhodne vybranych odnoZi pri
Styroch opakovaniach. Podobne sme hodnotili aj napad-
nutie klasov ozimnej pSenice v rastovej faze kvitnutia.
Zastipenie jednotlivych druhov voSiek sme sledovali
z poétu voSiek nahodne vybranych na 20 odnoZiach
a na 100 klasoch. Rozbory a identifikaciu vosiek sme
robili v laboratériu na katedre VSP Nitra.

Vysledky boli $tatisticky vyhodnotené Tukeyovym
testom pri P = 0,05 (Andél, 1985).

1. Napadnutie odnoZi ozimnej pSenice obilnymi voskami na EXBA
V3P Dolna Malanta v rokoch 1994 a 1995 — Occurrence of cereal
aphids associated with tillers of winter wheat at University Experi-
mental Station EXBA VSP Doln4 Malanta in 1994 and 1995

1 | Rastova Sustava .. g| Priemerny pocet
Kok fiza? hospodarenia® o vodiek/odnoz’
—_— 0 16,9
trikultira’
Kl i3 1 23,1
0 14,0
tetrakultira’
1994 1 20,0
" . 0 21,9
trikultira
mlicén‘:‘x 1 29,6
zrelost
0 18,9
tetrakultira
1 26,0
7 . 0 9.1
trikultira
T 1 14,0
0 7.6
tetrakultira
1995 1 11,2
0 13,9
trikultira
mlie¢na | 18,5
zrelost
0 1,7
tetrakultira
1 21,4

Vysvetlivky k tab. I aZ III — Explanations to Tabs I to III:
trikultira — jarny jacmefi + hrach + ozimné p3enica — three-crop
system — spring barley + pea + winter wheat

tetrakultira — jarny jacmefi + hrach + ozimné p$enica + kukurica —
four-crop system — spring barley + pea + winter wheat + maize

0 - nehnojend — untreated

I - hnojena — treated

'year, 2gmwth stage, 3enring, 4milk maturity, scropping system,
three-crop system, 7four-crop system, *hutrition, average number
of aphids/tiller
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VYSLEDKY A DISKUSIA

Obilné vosky napadaji vSetky nadzemné Casti ozim-
nej pSenice (stebld, listy, klasy). Priemerny pocet vo-
Siek na jednu odnoZ ozimnej pSenice, zisteny v rokoch
1994 a 1995, je uvedeny v tab. 1. Napadnutie odnoZi
ozimnej pSenice voskami bolo medzi sledovanymi jed-
notlivymi faktormi rozdielne. Najvys§i pocet voSiek
bol zaznamenany v roku 1994 v rastovej fize mlieCne;j
zrelosti v sustave trikultiry na hnojenom variante
(29,6) a v stistave tetrakultdry tieZ na hnojenom varian-
te (26,0). NajniZ§i pocet vosiek bol v roku 1995 v ras-
tovej faze klasenia v sistave tetrakultiry na nehnoje-
nom variante (7,6). Dosiahnuté vysledky potvrdili
vplyv vyZivy na populéciu voSiek tak, ako to uvadza aj
Honé&k (1994).

Preukaznost rozdielov v pocte vosiek medzi jednot-
livymi sledovanymi faktormi bola potvrdeni aj Statis-
tickym vyhodnotenim (tab. II). Najvy33i rozdiel v po&-
te vosiek bol zisteny medzi jednotlivymi rokmi (7,8;
36,8 %) a vyZzivou (6,2; 30,3 %). Mnoho autorov za-
znamenalo tieZ rozdielne napadnutie ozimnej pSenice
obilnymi voskami. Lowe (1977, 1978, 1984) zistil,
Ze v priebehu ontogenézy rastliny sa populaéna hustota
vosiek moZe aj zniZovat, alebo tplne zmiznit. Vysled-
ky naSich pokusov nie si zhodné s tymito idajmi, na-
kolko populacna hustota vosiek v priebehu ontogenézy
rastlin v obidvoch sledovanych rokoch mala vzostupny
charakter. Rozdielne napadnutie ozimnej p¥enice obil-
nymi voskami méZe byt spdsobené aj dal§imi vplyvmi,
ako napr. druhmi voSiek, odrodami ozimnej pSenice,

11. Statistické vyhodnotenie vplyvu sledovanych faktorov na napad-
nutie odnoZi ozimnej p3enice obilnymi voskami (tab. I) - Statistical
evaluation of an influence of studied factors on an occurrence of
cereal aphids associated with winter wheat (Tab. I)

Faktor! Priefnem)’ pocet Rozdiel'?
vogick/odnoz'? pocet!4 %
Rok?
1994 21,2b 78 6.8
1995 134 a
Rastovi fiza®
klasenie* 145a 57 288
mlie¢na zrelost® 202 b
Siistava hospodirenia®
trikultira’ 182b b 09
tetrakultira® 16,2 a
Vyziva®
nehnojené'” 1422 62 303
hnojené'! 20,4 b

Hodnoty oznadené rovnakymi pismenami sa Statisticky vyrazne
neodliSuji (P = 0,05) — Values bearing identical letters show no
statistical differences (P = 0.05)

'factor, 2year. ngwth s(n§e, 4ezu'ing. Smilk maturity, "croPping sys-
tem, 7thme-crop system, "four-crop system, ~nutrition, Yuntreated,
Utreated, '2nvernge number of aphids/tiller, Bdifference, '*number
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I11. Napadnutie klasov ozimnej pSenice obilnymi voskami na EXBA
V3P Dolni Malanta v rokoch 1994 a 1995 — Occurrence of cereal
aphids associated with ears of winter wheat at University Experi-
mental Station EXBA V8P Dolna Malanta in 1994 and 1995

Sidstava f Priemerny pocet
1 S
Rok hospodarenia? Vytiva vogiek/klas®
: 0 23
trikultira’
1994 ! i 27a
i 0 2,6
tetrakultira
1 2,9
. 0 1,2
trikultira
1995 ! it 13b
1,1
tetrakultira
1,5

Hodnoty oznadené rovnakymi pismenami sa Statisticky vyrazne
neodliduji (P = 0,05) — Values bearing identical letters show no
statistical differences (P = 0.05)

5

lyear. 2cropping system, 3three»cmp system, 4four-crop system, “nu-

trition, ®average number of aphids/tiller

sledkami z literatiry (Carter, Dewar, 1980; Ho-
nék, 1991; Havlickova, 1987) v tom, Ze v niek-
torych rokoch a na niektorych odrodach moze byt vos-
ka travovi hojnej¥im druhom neZ voSka ovsend. Na
listoch bola najhojnejSie zastipena voska travova (76,5
a 84,5 %) a na klasoch vo¥ka ovsend (91,0 a 93,0 %).
Napadnutie ozimnej pSenice jednotlivymi druhmi vosi-
ek zhodne uvadza aj Havlic¢kova (1986). Z uvede-
ného je moZné usudzovat, Ze pomerne slaby vyskyt
vosky ovsenej v naSich pokusoch sa prejavil aj v niz-
kom napadnuti klasov ozimnej pSenice v sledovanych
rokoch. ¢

Na zéklade ziskanych vysledkov v rozdielnom na-
padnuti ozimnej penice obilnymi vo§kami moZno kon-
Statovat, Ze voSky velmi citlivo reagujd na rézne vply-
vy (biotické, abiotické, antropogénne) a vzhladom na
ich vyznamni hospodarsku $kodlivost je potrebné tieto
skutoénosti, ¢i uZ vo vyskume, alebo v praxi, plne res-
pektovat.

IV. Zastipenie jednotlivych druhov obilnych vosiek na ozimnej pSenici na pokusoch EXBA V3P Dolna Malanta v rokoch 1994 a 1995 -
Spectrum of species of cereal aphids associated with winter wheat in trials conducted at University Experimental Station EXBA VSP

Dolnd Malanta in 1994 and 1995

1994 1995
Druh vosky' listy? (n1) Klasy? (n2) listy (n1) Klasy (n2)
pocet* % pocet % podet % podet %
Metopolophium dirhodum 254 b 76,5 - - 231 b. 84,6 - -
Rhopalosiphum padi 47 a 14,1 19a 9,0 24 a 8,8 14 a 7.0
Sitobion avenae 3la 9.4 191 b 91,0 18 a 6,6 186 b 93,0

Hodnoty oznagené rovnakymi pismenami sa $tatisticky vyrazne neodliSuji (P = 0,05) — Values bearing identical letters show no statistical

differences (P = 0.05)
nl — pocet vosiek na 20 odnoZiach — number of aphids on 20 tillers
n2 — pocet vosiek na 100 klasoch — number of aphids on 100 ears

; : 3
'aphid species, leaves, “ears, *number

ako uvadza aj citovany autor. Zmeny v reprodukcii vo-
Siek na rastlinich okrem uvedenych vplyvov mdZu byt
sposobené aj fyziologickymi a biochemickymi zmena-
mi v rastlinich v priebehu ontogenézy, na ktoré vosky
velmi citlivo reaguji, ako zhodne uvadzaji aj Rab-
binge etal (1983)a Honé&k (1994).

Priemerny pocet voSiek na jeden klas ozimnej pSe-
nice, zisteny v rokoch 1994 a 1995, je uvedeny v tab.
III. Rozdiely v napadnuti klasov ozimnej pSenice vo§-
kami medzi jednotlivymi faktormi neboli aZ také vy-
razné ako pri napadnuti odnoZi. Této skutoCnost bola
potvrdend aj Statistickym vyhodnotenim vysledkov.
Preukazné vysledky boli zaznamenané len medzi jed-
notlivymi rokmi, rozdiely medzi ostatnymi faktormi
neboli $tatisticky vyznamné.

Zastipenie jednotlivych druhov vosiek na pokusoch
ozimnej pSenice v rokoch 1994 a 1995 uvédza tab. IV.
Z jednotlivych druhov voSiek bola zastipeni v naj-
vicSom pocte voska travova. Vysledky si zhodné s vy-
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OCCURRENCE OF BLACK AND ROTTEN GRAINS
IN NAKED OAT

VYSKYT CERNYCH A ZTROUCHNIVELYCH ZRN
V LATE BEZPLUCHEHO OVSA

J. Moudry, V. Nydl, B. Vozenilkova

South Bohemian University, Faculty of Agriculture, Ceské Budéjovice, Czech Republic

ABSTRACT: The influence of genotype, year, locality and sowing term on the occurrence of black and rotten grains in
naked oat panicle has been studied. In the years 1989 to 1992 detailed analyses of panicle structure of main stems and offshoots
in cv. Adam were performed. Two sowing terms (in the 14 days delay) were analyzed. In the years 1993 to 1995 panicles
of six genotypes were analyzed in the similar way. Oat panicles display a large variation in analyzed factors (number of
grains, number of black grains). The number of black grains in particular panicles was 0 to 27% of total number of grains.
Average values were 0.2 to 17.4% in main stems, in offshots these values were higher. The occurrence of black grains is
increasing (in correlation with panicle development) from acropetal positions to bazicentral positions. Figs 1 and 2 show the
distribution of black grains in oat panicle. The higher absolute and relative numbers are evident in lower whorl panicle. Tabs
V and VI show the increasing of black grains between whorls. The category of black grains is represented by the youngest
grains. This category is the most suitable for pathogens. Together with increased asynchronous development the occurrence
of black grains increased, too. In the later sowing term (shorter periods of onthogenesis during panicle development) the
differences between apical and basal spikelets are higher and the percentage of undeveloped grains is also higher. The analysis
of panicle structure in relation to black grains occurrence is widely discussed in Moudry, Nydl (1991), Moudry
(1992). Tabs I, III and IV show crucial influence of year (climate course) in the period end of flowering to harvest-full
ripeness on the occurrence of black grains. Humidity in this period has a great influence on fungal infection (Fusarium and
Alternaria). Based on our research results, we can also discuss a significant influence of insects (Oscinella frit) in pathogen
contamination of the youngest grains. The differences in the occurrence of black grains between genotypes are insignificant.
Breeding should be a method for lowering the occurrence of black grains (breeding for synchronous development and
resistance against Alternaria and Oscinella). Other methods involve site and cultivar selection, sowing term and control of
fungal pathogens. Methods for physical determination of black grains (weight, size, consistency) and their elimination from
product are studied.

naked oat; quality; black and rotten grains; genotype; sowing term; year; site

ABSTRAKT: V pfispévku je hodnocen vliv stanovi$té, ro¢niku, doby seti a genotypu na procentudlni vyskyt &ernych
a ztrouchnivélych zrn v lat€ ovsa. B&hem let 1988 aZ 1992 byla na dvou stanovistich detailné analyzovana struktura lat
hlavnich stébel a odnoZi bezpluchého ovsa odridy Adam vysetého ve dvou terminech s odstupem 14 dni. V letech 1993 aZ
1995 byly obdobn& analyzovany laty ¥esti genotypl (Abel, KR 9419, KR 9478 — Selgen, CR; SOC-921-HR, SOC-93-LAS
a WPB-10687-WPBS Aberystwyth, UK) péstovanych v Ceskych Budgjovicich. Primémé hodnoty vyskytu Sernych a ztrouch-
nivélych zrn se pohybovaly mezi 0,2 aZ 17,4 % z celkového poc¢tu zrn u hlavnich stébel. U odnoZi byl vyskyt éernych zrn
vy38i neZ u hlavnich stébel o 5 aZ 43 %. Absolutni i relativni podet &ernych zrn v laté se smérem od vrcholu k bazi zvy3oval
v relaci s vyvojem laty. Nejvy33i dispozici k napadeni patogeny mély nejmladsi obilky. Vyskyt Eernych zrn rostl s asynchron-
nosti vyvoje. Vyznamné vice ernych zrn bylo zjisté€no ve vlh&ich ro¢nicich (zv1asté pfi destivém podasi v dob& po anthezi)
a na humidnéjich stanovidtich. Pozdéji seté porosty vykazovaly vyssi pocet Cernych zrn. Mezi sledovanymi genotypy nebyly
zjidt€ny vyznamné rozdily ve vyskytu ernych zrn.

nahy oves; kvalita; &erné a ztrouchnivéld zrna; genotyp; doba seti; ro¢nik; stanovisté

INTRODUCTION

Naked oat becomes an important food cereal. Sen-
soric and probably also health aspect of quality are
unfavourably influenced by an occurrence of black and
rotten grains.

ROSTLINNA VYROBA, 42, 1996 (11): 503-508

The damage of panicles, oat grains respectively,
caused by the larvae of the second generation of Os-
cinella frit (Hubik et al., 1994) and followed by en-
zymatic and fungal destruction under the influence of
these damages or contamination of grains by larvae
droppings (Perutik, 1965) are the main causes of
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rotten grains. The occurrence of rotten grains is also
caused by fungal damage in the period of late anthesis
(Machaf, private information). Jesenska (1987)
reported the dependence of grain damages caused by
pathogenic fungi on year, wheather conditions, respec-
tively, in the period of ripening, and on insect damages.
She reported also a close correlation between the num-
ber of immature grains and occurrence of Fusarium.
Natrovda, Smocek (1978) give as a cause of
higher occurrence imperfectly developed grains the in-
sufficient supply of assimilates in panicles with exces-
sive number of spikelets. We reported the results of
analyses of oat panicle structure in relationship to the
occurrence of black and rotten grains (Moudry,
Nydl, 1991; Moudry, 1992; Moudry, Nydl,
1995).

The aim of this study was to find the differences in
occurrence of black and rotten grains in relationship to
the year, site, genotype and sowing term, and also to
study the relationships between the ontogenic develop-
ment of plant, the panicle, respectively, and the occur-
rence of black and rotten grains.

MATERIAL AND METHODS

During the years 1988 to 1992 the occurrence of
black and rotten grains (BG) in panicles of naked oat
was observed. Naked oat cv. Adam was used in this
study in field polyfactorial trial on two sites in the
potato-growing region.

Ceské KardaSova
Site Bud&jovice  Regice

(CB) (KR)
Altitude (m) 380 506
Rainfall per year (mm) 620* 655*%
Rainfall during vegetation period (mm) 427* 408*
Rainfall during July (mm) 102* 91*
Average temperature (°C) 7.8% 7.0%
Soil type clay-sand sn?gl':;d'

* 50 years average values

Oat was sown in two terms (T and T,) in 14 days

delay, 450 grains used per sqm, the field was fertilized

before sowing by 50 kg N.

Before harvest we sampled 30 panicles (main stems)
and 20 panicles (fertile tillers) from the given 1 sqm
area. We analysed in detail the number of whorls, num-
ber of healthy grains and a number of BG, including
their localization in individual spikelets.

In the years 1993 to 1995 similar trial (with only one
sowing term) was performed in Ceské Bud&jovice. Six
genotypes of naked oat were tested. The panicle analy-
ses were performed in similar way as in the first trial.

The occurrence of BG is expressed in per cent (rate
of BG to total number of grains, including BG = p).
Because the value p has not the normal distribution, it
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was necessary to transform these values and to use
them for statistical evaluation.

The data were evaluated using two-factorial analysis
of variance (site, sowing term) in each of five years.
The calculation was done using Statgraphics 2.6. The
value ¢t was operated, intervals are the result of reverse
transformation.

For mathematical modelling of the BG occurrence
in panicle structure — whorls we chose 10 representa-
tive plants in each variant (plant having five whorls in
main stem panicle, four in fertile tiller panicle, and with
number of grains per panicle close to the average).
Model plants were analysed using linear correlation
analysis.

- RESULTS

Oat panicles express a great variation in analysed
factors, and also in number of BG. The interval of BG
occurrence in individual panicles was 0 to 27%. Tabs
I and I show the influence of year, site and sowing
term on the BG occurrence in naked oat panicle. Con-
sidering that the occurrence of BG (characterized with
the value p) is relatively low, often below 5%, the value
p has not normal, neither symmetrical distribution. For
the purposes of application of theory estimation and the
theory testing of hypothesis the value p was trans-
formed.

In the years 1988 to 1990 the occurrence of BG in
CB is significantly higher than in KR. Highly signifi-
cant, too, but in converse relation is the occurrence in
year 1992. Considering the crop rotation, the trial in
KR was performed in 1992 on the field with different
microclimate conditions (basin between forests with
higher relative humidity). This should explain the ap-
parent paradox and confirm the influence of site on the
occurrence of BG.

The influence of year is evident also in Tabs I and
III. The sowing term did not influence unambiguously
the BG occurrence, but in all three years the BG occur-
rence is higher in the case of late sowing. We observed

L. Average value of the number of black grains in the naked oat
panicle

A CB KR
Site Mean
T, T, T T2
1988 144 11.6 52 46 8.95
1989 58 11.8 4.0 4.0 6.15
1990 24 44 0.20 0.5 1.88
1991 6.3 9.3 45 70 - 6.78
1992 24 3.6 7.6 8.6 5.55
cv Adam
main stem
Ty, T, - sowing time
n =730
P=%
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11. 95% confidence intervals for mean of p in per cent

CB KR
Site F-test F-test F-test
Ty L T T site sowing interaction
1988 10.3-17.0 8.0-14.0 2.3-6.1 2.1-5.8 41.0 0.9 0.5
1989 2.2-6.9 7.8-15.2 0.8-4.2 0.8-4.1 18.8% 5.3 5.2"
1990 0.6-2.1 2.7-52 0.0-0.2 0.0-0.4 68.3 9.5 44"
1991 3.1-7.2 5.8-109 23-59 4.2-8.8 1.6 6.6 0.1
1992 0.6-3.3 1.1-8.7 3.7-8.7 4.7-10.1 18.5 1.1 0.1
IT1. Mean values of the number of black grains (%) by naked oats genotypes
Year Genotyp | WPB-10687-WPBS | SOC-921-HR | SOC-93-LAS |Abel (KR 8122)| KR 9419 | KR 9478 | Mean | F-test
11.0 12.6 13.6 103 8.4 10.5 <111
1993 R 2.5
int. 7.0-13.2 8.8-15.4 9.6-16.5 6.2-12.1 4.8-10.1 | 6.5-12.4
57 6.9 6.3 4.2 4.9 6.1 57
1994 R 12
int. 3.4-76 33-74 3.6-7.8 1.8-5.2 2.2-58 3.1-7.2
8.7 6.4 17.4 52 6.0 7 8.7
1995 £ 9.4
int. 6.0-12.8 3.0-83 11.8-20.5 2.1-6.9 2.6-7.6 4.2-10.1
**99%
*95%
main stem
n =30
p="%
IV. Appearance of black grains in fertile tillers of naked oat panicle
%
CB KR o
Site Mean 7
T, T, T, T, 2F
1988 6.4 66 | 101 144 9.38 E
1989 154 | 156 48 71 oes | O
1990 29 4.5 13 1.8 2.63 g ¥ Y
1991 6.9 8.9 11.4 6.4 8.40 A
6 K
1992 6.3 29 14.5 14.0 9.43 |
cv Adam 4 | 5
tiller 4
2 3
n=20 2
P=% 1
1988 1989 1990 1991 1992

insignificant variation between studied genotypes. Sig-
nificantly higher occurrence of BG in genotype SOC in
1995 was probably due to lodging of plants only in this
genotype.

Fertile tillers have higher occurrence of BG than
main stems. Variation of p value is considerably higher.
Fertile tillers had lower total number of grains in pa-
nicles and generally higher variation. Because the pro-
ductive ability of tiller forming is very low in oat (aver-
age 1.14), the influence of BG in fertile tillers on
quality of product is not so important.

We also analysed the distribution, the position of
BG in spikelets in individual whorls of the panicle. We
found the increasing number of black and rotten grains
in direction from acropetal to bazicentral positions. In
spikelet the youngest grains are mostly rotten.

ROSTLINNA VYROBA, 42, 1996 (11): 503-508

1. Appearance of black grains in individual whorls of oat (Adam,
1988 to 1992)

The occurrence of BG in individual whorls of naked
oat panicle (cv. Adam) during studied period shows
Fig. 1. Similar distribution of BG also shows genotypes
analysed in the years 1993 to 1995 (Fig. 2). Tabs V and
VI show the increment of BG between whorls of model
plants (value/parameter b) and its relatively high sig-
nificance level in main stems panicles. Low values in
the year 1990 (Tab. V) were caused by a very dry and
hot weather in the period of oat ripening. Fertile tillers
have high variation and low total number of grains in
panicle, and this relationship is insignificant.
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V. Distribution of black grains in the naked oat panicle

Main stem Fertile tiller
a b a b r

1988 3.23 1.03 0.764 1.25 3.25 0.933
1989 3.43 1.57 0.957* 8.55 1.4 0.894
1990 1.68 0.18 0.272 245 0.27 0.245
1991 1.39 0.87 0.900* 7.6 0.51 0.480
1992 3.14 0.68 0.817 14.15 -0.4 -0.422
CB ¥ 3.97 091 0.984™* 7.6 0.6 0.91
KR X 1.22 0.78 0.846 6.5 1.21 0.884
Total X 2.58 0.86 0,982 7.05 0.91 0.938

cv Adam

site KR, CB

* roys = 0.88

X rogy=0.96

b - rate (in per cent) of black grains according to one whorl

a, b - regression line (estimate)

r - correlation coefficient

VI. Distribution of black grains in panicles of naked oat genotypes

Cultivar a b r
Abel 341 1.03 0.916*
KR-9419 1.63 1.21 0.877
SOC-921-HR 44 1.22 0.909"
SOC-93-LAS 8.7 1.38 0.822
WPB-10687 8.35 0.21 1.109

b - rate (in per cent) of black grains according to one whorl

a, b — regression line (estimate)

r - correlation coefficient

¥ -90%

DISCUSSION

On the basis of detailed analysis of distribution BG
in naked oat panicle we found that in relationship to
development and differentiation of oat panicle, the
number of BG is increasing in the panicle from
acropetal to bazicentral positions, and in spikelets from
basis to the top. The group of BG is represented by the
ontogeneticaly youngest grains. This rule is valid for
the system ,,plant* (fertile tillers have an average 37%
BG more than main stems), and also for the system
»panicle* or their subsystems ,,whorl, branch, spikelet*.
Insufficiently developed young grains (with higher
content of sugars, water, softer tissue) are suitable ob-
ject for pathogens. The occurrence of BG is increasing
with the asynchronous development. The results of our
studies are well corresponding with the results of other
authors (Kfen et al., 1992) dealing with distribution
of assimilates and grain growth and development in
dependence on the position in oat panicle, and also with
our studies of relationships between factors of oat pa-
nicle Moudry, 1992).

It is possible to agree with results of Machai
(private information), that the occurrence of dark grains
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SOC-921 HR  WPB-10687

KR-9419 SOC-93 LAS

2. Appearance of black grains in individual whorls of oat (mean of
years 1993 to 1995)

is related to influence of abnormal course of nutrition
after anthesis (relations sink-source) and occurrence of
pathogenic fungi in weakened plants.

The later development and worse nutrition influenc-
ed by lodging of plants caused the twice higher BG
occurrence in genotype SOC comparing to average
numbers in 1995.

The influence of year (Fig. 3), the course of weather
in the period of grain ripening, on the BG occurrence
is significant. In 1990 (dry and hot summer) was the
average number of BG in all genotypes 1.88% and in
KR 0.35%. Similar results were reported by Moudry
(1992).

Mason (1992), Clothier et al. (1995) came to
the result, that in the case of higher humidity in the
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period of grain constitution, it is possible to assume
higher spreading of Alternaria, which causes the black
grains formation. In our analyses of BG surface my-
coflora the fungi from the genus Alternaria were found
in 71% and Fusarium in 18% analysed grains.

The influence of year on the occurrence of BG is
manifested also indirectly — forming suitable condi-
tions for spreading of Oscinella frit. This insect causes
damages on grains and contaminates them by fungal
spores. In two-year trial we found only 0.95% occur-
rence of BG in variants isolated during all the growing
period from insects. On the other side, in the control
variants the occurrence of BG was 4.2%. Results of our
experiments are corresponding with those of Jesen-
ska (1987), Hubik et al. (1994).

Statistically highly significant influence of site on
the BG occurrence is in relation to humidity conditions
(course of weather, microclimate) and occurrence of
carriers of fungal infection. CB has moister conditions
in summer, moister microclimate (heavier soils, higher
rainfalls) and higher occurrence of Oscinella.

We did not find significant influence of the geno-
type on the occurrence of BG. Also Valentine,
Clothier (1992) had not found statistically signifi-
cant level of resistance against Alternaria in 146 geno-
types, although they found some differences among
genotypes. Antonova, Stancheva (1995)
found the lower BG occurrence in two Chinese varie-
ties, but she also did not report significant differences
among 15 tested genotypes.

On the basis of our results we can state that the
occurrence of black and rotten grains can be lowered:

1. by breeding for synchronous development (earlier
reduction of flowers, lower number of flowers in
spikelets), for resistance against Oscinella frit as carrier
of pathogenic fungi (Alternaria, Fusarium) and resis-
tance to these fungal diseases;

2. in practice by choosing suitable fields (not closed
and wet areas), cultivation of varieties resistant or to-
lerant to carriers and pathogens, early sowing, chemical
and biological protection and elimination of black and
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rotten grains from the seed material using their differ-
ent physical characteristics (size, weight, consistency).

CONCLUSION

The occurrence of black and rotten grains in oat
panicle is in correlation with panicle development. The
number of black grains is increasing from the top to the
basis of panicle. The highest disposition to turning to
black and rotten grains (pathogen attack) have the
youngest grains. Together with asynchronous develop-
ment the number of black and rotten grains is increas-
ing. Fertile tillers have higher amount of black and
rotten grains than main stems. Average values of black
grain number in panicle were in main stems 0.2 to
17.4%. We found the significant influence of year, site
and sowing term exhibited on the occurrence of black
grains.

The higher humidity of the air influenced by the
year (wheather conditions from flowering to harvest)
and site (see site characteristics and Walter climato-
gramme) is the assumption for higher occurrence of
black and rotten grains. With later sowing term the
differences between apical and bazal spikelets in-
creased and also the occurrence of imperfectly devel-
oped — rotten and black grains was increasing.

This study is supported by a grant of The Grant
Agency of the Czech Republic - GACR 503/93/2098.
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GENOTYPY ZEMIAKOV Z POHLLADU PRODUKCIE
A UZITKOVE]J HODNOTY

POTATOES GENOTYPES FROM THE VIEW OF PRODUCTION
AND UTILITY VALUE

F. Debrel, J. Brindza®

'Research Institute of Plant Production, Piestany, Slovak Republic
2University of Agriculture, Nitra, Slovak Republic

ABSTRACT: In the work potato varieties and hybrids grown for 4 years in Velkd Lomnica are evaluated from the view of
their ability to produce valuable matters — dry matter, crude proteins, net proteins. Biological material was selected from the
assortment of potatoes grown at VSUZ Velka Lomnica and supplemented with crosses from the research tasks from the series
SR (group resistance Velkd Lomnica) and SRLP (group resistance Liptovsky Peter), which are the multiple interspecific
hybrids of Solanum acaule, S. stoloniferum, S. demissum and S. tuberossum with varieties Rheinhort, Antje a Avenir. Sosna
variety was chosen as the standard. Agrotechnics according to the methodology of a new breeding was applied. Each variety
and hybrid were grown in two rows with 20 tubers per row, as it is in the nurseries of world assortment. Row-spacing was
0.75 x 0.30 m, what means 44 444 individuals per hectare. Such characters as tuber yield, dry matter, crude protein
concentration, net protein concentration, proportion of net protein from crude protein, yields of dry matter, crude protein, and
net protein, and the presence of virus and fungus diseases were studied. For the whole tested assortment a hypothetical
selection limit — crude protein concentration 2.6 to 2.7%, net protein concentration 1.1 to 1.2%, and dry matter concentration
21% — was set out. Current state of nitrogenous substances in potatoes is as follows — crude proteins (N x 6.25) range from
1.6 to 11.8%. Of the value of crude proteins, net proteins form about 50 to 70%. Average concentration of crude proteins in
original matter of potatoes is about 2%, in dry matter it is about 9 to 11%. For biometrical data processing the program
STATGRAPHICS was applied. Mean value of each genotype was determined by standard error internal. It enables a relative
comparison of the stability of their characteristic in genotype evaluation. Review of potato genotypes representation according
to the countries is presented in Tab. I. In Tab. II there is a review of genotypes results according to the individual characters,
in Tab. III there are presented results from particular years. Tab. IV shows results of variance analysis for the studied
experiment. By variance analysis a significant effect of genotypes on all the studied characters was found out. Significant
effect of the year on the matters of content, proportion of net proteins from crude proteins, and crude protein yield was found
out. Also significant effect of the year on fungus disease occurrence has appeared. The highest tuber yield in the whole set
was achieved in 1984 31.2 tha™'. The average for four years was 28.67 tha™'. In the studied period of four years following
mean values of tested characters were achieved: dry matter yield 5.50 tha™, crude protein yield 0.73 tha™!, net protein yield
0.41 tha™', and proportion of net proteins from crude proteins 56.48%. Average dry matter yield higher than 8 tha™' was
reached with Saphir, KE 47/21, Fanal, and Sosna. Average crude protein yield higher than 0.850 tha™' was reached with
seven genotypes. Eight genotypes reached average net protein yield higher than 0.450 tha™. Genotypes differed in the studied
characters, what gives preconditions for their using in breeding for given character and at the same time it points out
a selection value of genotype in the character. In spite of that presented results have been obtained earlier mean an important
information and also serve as the basis for comparison with current state in tested characters of the same potato genotypes,
as well as for evaluation of their application in hybridization programs. Research task was solved under the coordination of
the Veterinary University in Kogice (prof. 8. Ivanko, DrSc.).

potato; breeding; dry matter; crude protein; net protein; germplasm

ABSTRAKT: V prici si zhodnotené odrody a hybridy zemiakov pestované po&as Styroch rokov vo Velkej Lomnici z po-
hladu ich schopnosti tvorit cenné obsahové latky — sulinu, hrubé bielkoviny a &isté bielkoviny. Biologicky materil bol
vybrany zo sortimentu zemiakov pestovanych vo VSUZ Velk4 Lomnica a bol doplneny kriZencami z vyskumnych iloh z radu
SR (skupinova rezistencia Velkd Lomnica) a SRLP (skupinova rezistencia Liptovsky Peter), ktoré si viacnasobnymi medzi-
druhovymi hybridmi Solanum acaule, S. stoloniferum, S. demissum a S. tuberossum s odrodami Rheinhort, Antje a Avenir,
ako aj potomstvo z kriZenia Bison x Pana. Ako $tandard bola zvoleni odroda Sosna. Bola pouZiti agrotechnika podla metodiky
novoslachtenia. Vysoky obsah susiny je doleZity pre spracovanie zemiakov na zu$lachtené vyrobky (Corliss, 1991). Na
biometrické spracovanie tidajov bol pouZity program STATGRAPHICS, vyuZila sa moZnost pre kaZdy genotyp a hodnoteny
znak ur¢it vnitornd Standardni chybu (standard error internal). Pri hodnoteni genotypov to umoZiiuje relativne porovnanie
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stability ich vlastnosti, Analyzou rozptylu bol zisteny preukazny vplyv genotypov na vietky sledované znaky. Preukazny
vplyv roénika bol zisteny na obsahové latky, podiel &istych bielkovin z hrubych bielkovin a na drodu hrubych bielkovin.
Uk4zal sa aj preukazny vplyv ro&nika na vyskyt hubovych chordb. Zo zistenych vysledkov je moZné odporudit genotypy ako
génové zdroje pre zlepSovanie daného znaku. NaSe pokusy so zemiakmi potvrdili ich vysokid schopnost v tvorbe susiny,
hrubych bielkovin a &istych bielkovin. Napriek tomu, Ze prezentované vysledky boli ziskané uZ skor, si zaujimavou infor-
méciou a podkladom pre porovnanie so sufasnym stavom v sledovanych znakoch tych istych genotypov zemiakov, ako aj
pre zhodnotenie ich uplatnenia v hybridizaénych programoch. Vyskumné tloha sa riedila pod koordindciou Vysokej Skoly

veterinarnej v KoSiciach (prof. 8. Ivanko, DrSc.).

zemiaky; §lachtenie; suSina; hrubé bielkoviny; Cisté bielkoviny; zarodo¢na plazma

UvVOoD

Zemiaky su déleZitou polnohospodérskou plodinou
podhorskych a horskych oblasti Slovenska. V osev-
nych postupoch tu maji vyznamné postavenie ako plo-
dina zlep$ujica Struktiru pddy s odburifiujicim d&in-
kom. V pomere k ploche obrdbanej pddy a k Casu
zrenia poskytuji zemiaky viac kalorii a viac bielkovin
neZ ktordkolvek ind pestovana rastlina.

Z hladiska stravovacich navykov nasho obyvatelstva
patria zemiaky k zdkladnym potravindm. Popri vitami-
noch B1, B2, B6, H, K a A obsahuji vysoké percento
vitaminu C. Vyznamné je koncentracia Ca a mineral-
nych latok, stopovych prvkov, skrobu a bielkovin.

Organizované §lachtenie zemiakov na Slovensku sa
zaCalo po druhej svetovej vojne pred 50 rokmi, a to
v roku 1946 na podnet DruZstva hospodarskych licho-
varov v Bratislave. Doteraz bolo na Slovensku vy-
§lachtenych 15 odrdd. V siCasnosti je potrebné zinten-
zivnit pricu na ziskavani génovych zdrojov, ako aj na
cielenej tvorbe vlastnych zdrojov, a najmé na preciz-
nej$om zhodnocovani ich skuto¢nej hodnoty za icelom
cielavedomejsej prace v krizeni (Vaclav, 1995).

Stucasny stav dusikatych latok v zemiakoch je nasle-
dovny — obsah hrubych bielkovin, oznacovany ako
mnoZstvo dusika stanoveného podla Kjeldahla, vynéso-
bené koeficientom 6,25, kolise od 1,6 do 11,8 %.
Z hodnoty hrubych bielkovin tvoria Cisté bielkoviny asi
50 az 70 %. Priemerna koncentricia hrubych bielkovin
v povodnej hmote odréd zemiakov je priblizne 2 %,
v suSine je to asi 9 aZ 11 %.

O zastipeni istych bielkovin z celkového mnoZstva
hrubych bielkovin informuje Hru§ka (1974), ked
uvadza kolisanie od 43,6 do 68,4 %.

Mica, Becka (1986) povaZuji zemiaky vo vy-
Zive hospodérskych zvierat za vyznamny zdroj Zivin.
Debre (1993) uvadza vysledky odrdd a hybridov ze-
miakov. Boli identifikované materidly s koncentraciou
hrubych bielkovin vySe 2,5 %, Cistych bielkovin vySe
1,1 % a suSiny vySe 20 % pocas celého sledovaného
obdobia.

Hospodarsku trodu zemiakov tvori su$ina, ktord sa
uklada pocas vegetacie do hldz. Je vytvorena, tak ako
aj pri véacSine ostatnych rastlin, na 90 aZ 95 % fotosyn-
tetickou asimilaciou.

O produkénej schopnosti polnohospodarskych plo-
din pri predpokladane;j tirode (Cvané&ara, 1976) ho-
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voria tieto udaje: Pri drode zemiakov 35 t.ha™! ziskame
pri koncentracii 2 % 0,7 tha™! hrubych bielkovin, pri
drode pSenice 7 t.ha™! pri koncentracii 12 % 0,84 t.ha”!
hrubych bielkovin, sdja s drodou 2 tha™! a koncentra-
ciou 30 % hrubych bielkovin vyprodukuje 0,6 tha™!
hrubych bielkovin. Ak e$te vezmeme do tvahy, Ze ko-
eficient stravitelnosti bielkovin je pre zemiaky 0,82,
pSenicu 0,72 a sdju 0,70 a index esencidlnych amino-
kyselin pre zemiaky 71, pSenicu 50, s6ju 56, vidime, Ze
zemiaky nam poskytujui velmi hodnotnid produkciu.

Kolekciu odréd svetového sortimentu zemiakov
v KVSUB v Havli¢kovom Brode za roky 1986 az 1989
zhodnotil Vidner (1990). Zhodnoteny bol: zdravotny
stav, odolnost proti rakovine, hadatku, fuzarioze, plesni
a mechanickému poskodeniu a stolna hodnota. Celkova
tiroda v roku 1986 bola na pokusnych miestach vysok4,
vyse 45,0 t.ha™!, v roku 1987 potom 29,96, resp.
21,7 tha™!. Priemerné $krobnatost bola 15,5 %. Vyso-
ky obsah suSiny je doleZity pre spracovanie zemiakov
na zu§lachtené vyrobky. Takéto zemiaky prijimaji me-
nej oleja pri spracovani a vyrobky z nich vyrobené ma-
ju niZ8iu kalorickd hodnotu (Corliss, 1991).

MATERIAL A METODA

Vybrany biologicky material bol pestovany na pozem-
koch v aredli Velkej Lomnice. Bola pouZita agrotech-
nika podla metodiky novoSlachtenia. Davky Zivin boli
na baze 40 t.ha~! mastalného hnoja s minerdlnym hno-
jenim 110 kg N.ha™!, 65 kg P.ha”!, 180 kg K.ha!
v Cistych Zivinach. Pédna kyslost sa pohybovala v roz-
medzi 6,0 aZ 7,0 pH. Vyskumna dloha sa rieSila pod
koordiniciou Vysokej koly veterindrnej (prof. S.
Ivanko, DrSc.).

Biologicky materiél bol vybrany zo sortimentu ze-
miakov pestovanych vo VSUZ Velkd Lomnica a bol
doplneny kriZzencami z vyskumnych dloh z radu SR
(skupinova rezistencia Velka Lomnica) a SRLP (skupi-
nové rezistencia Liptovsky Peter), ktoré si viacnésob-
nymi medzidruhovymi hybridmi Solanum acaule, S. sto-
loniferum, S. demissum a S. tuberossum s odrodami
Rheinhort, Antje a Avenir, ako aj potomstvo z kriZenia
Bison x Pana. Ako §tandard bola zvolena odroda Sosna,
pre dobri plasticitu a zvySenid koncentriciu hrubych
bielkovin (okolo 2,5 %) a suSiny (vySe 20 %), takisto
jej rodi¢ Fitoftoroustoj&ivij dosahoval v tychto para-
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metroch tieZ vyborné vysledky (2,85 % hrubé bielko-

viny, 24,25 % suSina).

KaZda odroda a hybrid boli pestované v dvoch riad-
koch po 20 hldz v riadku, ako pri §kolkach svetového
sortimentu. Spon bol 0,75 x 0,30 m, o predstavuje
44 444 jedincov na 1 ha. Hodnotili sa vybrané genoty-
py, ktoré boli v pokuse celé skimané obdobie (1981 aZ
1984). Pre testovany sortiment bola postavena hypote-
tick4 vyberova hranica — koncentracia hrubej bielkovi-
ny 2,6 aZ 2,7 %, koncentracia Cistych bielkovin 1,1 aZ
1,2 % a susiny 21 %.

Pri vietkych genotypoch boli stanovené tieto znaky:
a) poCas pestovania na poli: virusové choroby (v %),

hubové choroby (v %);

b) po zbere a pri mechanickych rozboroch: iroda hliz
(v t na vymeru);

c) chemické rozbory: koncentricia hrubych a Cistych
bielkovin (v % povodnej hmotnosti hliz), suSina
(v % pdvodnej hmotnosti hltiz);

d) vypocitané udaje: droda suiny, hrubych a Cistych
bielkovin z vymery, podiel Cistych bielkovin z hru-
bych bielkovin.

Priprava vzorky a pouzité analyzy

Pre chemické analyzy bola vybrana priemerna vzor-
ka hltdz o hmotnosti zhruba 3 000 g. Celkovy dusik bol
stanoveny podla Kjeldahla. Hrubé bielkoviny boli vy-
pocitané vynisobenim obsahu celkového dusika koefi-
cientom 6,25. Cisté bielkoviny boli stanovené podla
Mothesa a Engelsa zriZanim 1% roztokom taninu.
V zrazenej bielkovine po zmineralizovani bol stanove-
ny dusik. Susina bola uréend odparenim vody do kon-
Stantnej hmotnosti pri 105 °C.

Statistické hodnotenie bolo urobené programom
STATGRAPHICS. Analyzou variancie bol vyhodnote-
ny skimany subor genotypov. PouZil sa model ANO-
VY s roénikom hodnotenym ako opakovanie. Rozdele-
nie siborov do skupin bolo urobené na zaklade
hranicnej diferencie podla Tukeya (P < 0,05). Relativ-
ne porovnanie stability genotypov v jednotlivych zna-
koch bolo urobené pomocou vnitornej Standardnej
chyby.

VYSLEDKY

V préci st zhodnotené odrody a hybridy zemiakov
pestované pocas Styroch rokov vo Velkej Lomnici
z pohladu ich schopnosti tvorit cenné obsahové latky.

Prehlad zastipenia genotypov zemiakov podla §ta-
tov uvidza tab. I. V tab. II je uvedeny prehlad vysled-
kov genotypov podla jednotlivych znakov, v tab. III sii
prezentované vysledky za jednotlivé rocniky. Tab. IV
ukazuje vysledky analyzy variancie pre sledovany po-
kus.

Na stabilitu znakov a vlastnosti jednotlivych geno-
typov moZno usudzovat z porovnania vnitornej $tan-
dardnej chyby. Napr. pre vlastnost Groda hldz, uvedend

ROSTLINNA VYROBA, 42, 1996 (11): 509-515

v tab. II, je nestabilny kriZzenec SRLP 27 (stnd. err.
inter. 7,63), stabilné si SR 127 a KE 47/21 (stnd. err.
inter. 0,79 a 1,00).

Uroda hliz

Uroda hliiz bola vysokovyznamne ovplyvnené odro-
dou (tab. IV), pri¢om bol vplyv ro¢nika na hladine vy-
znamnosti len 94,3 %.

Clenenim genotypov Tukeyovym testom vytvorilo
17 odréd skupinu s rozpitim trody od 11,0 do 28,8 tha ™',
V druhej skupine boli odrody a hybridy s priemernou
drodou od 30,93 do 45,45 tha™!: SRLP 27, 56/145,
SRLP 34, Nova, 153-T, SR 70, VE 58/58, SRLP 30,
VL 60/70, Sosna, Fanal, Saphir a KE 47/21. Posledne
menovany kriZzenec dosiahol najvy$§iu uvedenu tdrodu,
s vnitornou $tandardnou chybou 1,0 a s konfidenénym
intervalom priemeru 38,85 aZ 52,05 tha™'. Naj-
nestabilnej$i bol hybrid SRLP 27 s vniitornou $tandard-
nou chybou 7,63. Dobri stabilitu preukazali Fanal, KE
47/21, SR 127 a VE 58/58. Najvys§ia priemerna troda
bola dosiahnutd v roku 1984 31,2 t.ha‘l, v roku 1983
bola dosiahnuta droda 29,04 t.ha‘l, v roku 1982
27,84 tha™! a v roku 1981 26,6 tha™'. Signifikantny
rozdiel bol medzi rokom 1981 a 1984. Prehlad vysled-
kov uvadza tab. III.

Koncentricia suSiny

Na dany znak vysokovyznamne vplyval rok aj odro-
da. V sledovanom siibore 18 genotypov vytvorilo prvii
skupinu s intervalom 15,29 aZ 19,92 %, ostatnych
12 odrdéd vytvorilo samostatnii skupinu s intervalom
19,93 az 23,52 %.

Koncentricia hrubych bielkovin

Vysokovyznamny bol vplyv roka aj odrody na sle-
dovany znak. V stbore s vynimkou hybrida 68.200/73
(3,03 %) ako najlepSicho a hybridov SR 78, VL 60/70
a KE 47/21 (od 2,25 do 2,78 %) s najniZ§imi hodnota-
mi, vytvorila vicSina skiSaného biologického materia-
lu jednu skupinu.

Koncentricia istych bielkovin

Ako pri dvoch predchddzajicich obsahovych lat-
kach aj pri koncentracii &istych bielkovin bol vysoko-
vyznamny vplyv roka a odrody na sledovany znak.

Podiel ¢istych bielkovin z hrubych bielkovin

Na podiel &istych bielkovin z hrubych bielkovin
(tab. IIT) vysokovyznamne vplyval rok.

Z prezentovanych vysledkov je zaujimavy rok 1982
(tab. III), kedy bola zaznamenana najvys§ia kumulacia
hrubych bielkovin, avSak najniZ§i podiel Cistej bielko-
viny na celkovych hrubych bielkovinach. V uvedenom
roku bol nedostatok vlahy v maji a auguste. Zrazky sa
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dostali nad normal aZ v septembri, kedy doslo k rapid-
nemu narastu drody a kumulécii dusikatych latok.
V skiimanom sibore odrdd sa vytvorila podla testu Tu-
keya jedna skupina s intervalom hodndt 45,49 az
65,75 %. Medzi rokom 1981 a 1982, 1984 a medzi rok-
mi 1982 a 1983 boli vyznamné rozdiely.

Uroda susiny

Bol zisteny vysokovyznamny vplyv odrody na sle-
dovany znak. Za celé sledované obdobie sa dosiahla
priemernd uroda suiny vy$e 5,5 t.ha~l. V tomto znaku
nebol zaznamenany preukazny vplyv rocnika a nebola
medzi nimi prekrocena hrani¢na diferencia 0,9 tha ..
Pri genotypoch s vy$%ou hodnotou sa prejavila nizsia
stabilita znaku (Sosna, Saphir), priemerna stabilita bola
pri KE 47/21 a dobra stabilita bola pri VE 58/58, MPI
151, 153-T a SR 127.

Uroda hrubych bielkovin

Na urodu hrubych bielkovin mali vysokovyznamny
vplyv odroda aj rok. Signifikantné boli rozdiely medzi
rokmi 1981 a 1982, 1982 a 1983, 1983 a 1984. NajleP-
§i vysledok sa dosiahol v roku 1982 (805,8 kg.ha™)
najhorsi v roku 1983 (652,5 kg.ha").

Genotypy vytvorili dve skupiny. S lepSim vysled-
kom bola 13c¢lenna skupina, v ktorej hodnotu nad
850 kg.ha’I dosiahlo sedem genotypov. NajstabilnejSia
v znaku bola odroda Ora. Priemer skiSaného siboru za
Styri roky bol 728,0 kg.ha™".

)

Uroda &istych bielkovin

£

Odroda mala vysokovyznamny vplyv na sledovany
znak. V stbore sa vytvorilo v tomto znaku niekolko
skupin s diferenénou hodnotou 260. Rozpitic medzi
najlep§im a najhorS§im genotypom bolo v intervale
190,2 aZ 730,2. NajniZ$iu urodu &istych bielkovin mal
hybrid 68.200/73 (190,2) a ostal atraktivny len ako ge-
notyp s vy§¥ou koncentriciou hrubych bielkovin. Uro-
du nad 450 kg.ha™! dosiahli genotypy Juliver, 56/145,
VE 58/58, Nova, Sosna, KE 47/21, Fanal a Saphir.
Priemernt troveii stability mali Fanal, Juliver, Ke 10,
KE 47/21 a Sosna. NiZ§iu stabilitu mal Saphir. Najsta-
bilnejsia bola Ora a 153-T.

Virusové choroby

Na vysku napadnutia virusovymi chorobami mal vy-
sokovyznamny vplyv genotyp. Vplyv roénika bol
oslabeny rezistenciou proti niektorym virusom a plas-
ticitou genotypov zaradenych v pokuse.

Hubové choroby

V napadnuti hubovymi chorobami si medzi rokmi
1981 a 1982, 1981 a 1983 signifikantné rozdiely. Ge-
notypy vytvorili jednu skupinu s intervalom napadnutia

512

1. PrehTad genotypov podla §tatov — Survey of genotypes according
to the countries

Cislo! Odroda®

| Fanal DEU
2 Juliver DEU
3 Ke 10 HUN
4 KE 47/21 CSK

5 MPI 151 DEU
6 Nova DEU
7 Ora DEU
8 Saphir DEU
9 Sosna SVK
10 SR 58 VUVL
11 SR 70 VUVL
12 SR 77 VUVL
13 SR 78 VUVL
14 SR 85 VUVL
15 SR 101 VUVL
16 SR 105 VUVL
17 SR 127 VUVL
18 SR 132 vUvVL
19 SRLP 10 VULH
20 SRLP 27 VULH
21 SRLP 30 VULH
22 SRLP 34 VULH
23 SRLP 42 VULH
24 SRLP 46 VULH
25 VE 58/58 CSK
26 VL 60/70 SVK
27_ 153-T DEU
2; 44/239 CSK
29 56/145 CSK
30 68.200/73 DEU

Vysvetlivky kédov — Explanatory notes for codes:

CSK - Ceské republika — Czech Republic
DEU - Nemecko — Germany

HUN - Madarsko — Hungary

SVK - Slovenska republika — Slovak Republic

VULH - Vyskumna tloha Slachitelské stanica Liptovsky Hradok
- Research task Breeding Station Liptovsky Hradok

VUVL - Vyskumné tloha Vyskumny tstav zemiakarsky Velka
Lomnica — R h task R h 1 of Potatoes
Velk4 Lomnica

"number, 2varit:ty

0,0 az 10,0 %. Bez vyskytu hubovych chor6b boli No-
va, SRLP 42 a VL 60/70.
DISKUSIA

Pri interpretacii vysledkov je potrebné si uvedomit,

Ze sa pracovalo s geneticky réznorodym materidlom —
odrody, novoslachtence, hybridné potomstva divych

ROSTLINNA VYROBA, 42, 1996 (11): 509-515



II. Priemerné hodnoty znakov vybranych genotypov zemiakov (1981 aZ 1984) — Mean values of selected potato genotypes characters (1981 to 1984)

Sosna 38,63 | 3,31 | 22,52 | 191 2,65 0,16 1,53 0,03 | 5811 | 3,28 | 90674 | 10026 021,0 | 96,4 | 586,7 42,7 1,9 1,2 0,6 0,6
10 | SRS8 24,60 | 3,34 | 1529 | 0,73 2,63 0,14 1,18 0,09 | 4549 | 5,11 | 37206 417,4 654,6 | 121,5 | 283,3 26,7 1,3 0,7 94 54
11 SR 70 33,15 | 691 18,85 | 1,13 2,53 0,16 1,43 0,10 | 56,63 | 3,60 | 60288 939,0 828,2 | 159,6 | 242,5 | 66,7 3,1 0,6 6,9 39
12 | SR77 28,30 | 3,10 | 17,35 | 048 2,45 0,16 1,20 0,04 | 49,30 | 2,04 | 48843 458,5 6914 | 794 | 3396 38,6 44 0,6 L9 0,6
13 SR 78 28,20 | 1,79 | 18,46 | 0,78 2,25 0,21 1,20 0,00 | 54,71 | 4,96 | 51973 358,9 633,7 | 72,2 | 3384 214 0,0 0,0 44 0,6
14 | SR 85 25,18 | 4,05 | 19,98 | 1,27 2,43 0,10 1,43 0,05 | 58,84 [ 0,75 | 48894 589,0 604,3 | 91,8 | 356,6 56,2 | 18,8 43 8,8 4,6
15 SR 101 1553 | 445 | 17,63 | 0,76 2,50 0,19 1,30 0,07 | 52,42 | 2,57 | 28322 889,7 377,3 | 111,9 | 202,8 62,3 | 22,5 4,0 3.8 2,2
16 | SR 105 24,60 | 396 | 17,79 | 1,02 2,95 0,24 1,60 0,18 | 54,53 | 5,50 | 43317 651,2 7097 | 93,7 | 3730 | 225 6,9 1,2 10,0 2,5
17 | SR 127 18,63 | 0,79 | 20,53 | 0,42 2,70 0,25 1,58 0,08 | 59,18 | 3,47 | 38155 109,4 498,9 | 34,8 | 293,0 17,3 0,6 0,6 715 0,0
18 | SR 132 21,05 | 1,21 | 20,28 | 0,59 2,63 0,20 1,53 0,06 | 58,59 | 2,49 | 42734 290,0 548,8 | 34,8 | 320,7 20,5 0,0 0,0 50 1,8
19 | SRLP10 | 2538 | 238 | 1846 | 031 2,53 0,20 1,45 0,13 | 58,26 | 6,23 | 46709 392,6 633,1 | 49,9 | 362,5 28,1 0,0 0,0 8,1 2,8
20° | SRLP27 | 30,93 | 7,63 | 1837 [ 0,23 2,40 0,12 1,33 0,14 | 5524 | 5,08 | 56800 [ 13997 726,6 | 158,3 | 381,1 62,4 3.1 1.9 1.3 0,7
21 SRLP 30 | 3578 | 476 | 17,88 | 0,29 2,43 0,22 1,28 0,11 | 52,80 | 2,69 | 64264 927,0 858,4 | 1344 | 4488 62,7 1,3 1,3 1,9 1.9
22 | SRLP 34 | 31,70 [ 4,50 | 19,16 | 0,57 2,55 0,24 1,43 0,09 | 56,43 | 2,29 | 60975 897,5 793,3 | 102,5 | 4442 51,9 38 2,2 5,6 2,1
23 SRLP 42 | 19,53 | 2,87 [ 19,92 | 021 2,48 0,08 1,50 0,04 | 60,76 | 2,43 | 38775 546,4 477,1 | 60,8 | 293,6 45,7 9.4 4,1 0,0 0,0
24 | SRLP46 | 25,58 | 3,58 | 19,10 | 0,58 2,58 0,23 1,53 0,16 | 61,02 | 8,76 | 48926 704,3 657,6 | 1108 | 376,6 39,0 0,0 0,0 44 1.6
25 VE 58/58 | 33,63 | 1,26 | 20,14 | 0,33 2,65 0,24 1,50 0,14 | 5843 | 8,68 | 67676 239,3 889,2 | 79,0 | 500,1 28,9 0,0 0,0 25 1.4
26 VL 60/70 | 37,60 | 3,12 | 17,33 | 0,80 2,28 0,21 LI5 0,09 | 51,07 | 2,80 | 65184 657,0 843,2 | 76,0 | 427,5 339 1,3 0,7 0,0 0,0
27 153-T 32,58 | 1,70 | 17,83 | 0,70 2,50 0,18 1,33 0,06 | 54,10 | 551 | 57883 2439 819,2 | 90,6 | 428,9 9.8 9,4 3,1 2,5 1,0
28 | 44/239 22,58 | 339 | 1929 | 0,72 2,80 0,22 1,50 0,06 | 54,23 | 3,41 | 44143 779,6 641,7 | 130,5 | 344,1 62,9 0,0 0,0 2,5 2,5
29 56/145 3145 | 3,50 | 18,09 | 1,06 2,65 0,09 1,55 0,06 | 58,66 | 3,01 | 54208 794,5 837,1 | 106,9 | 484,8 52,6 0,0 0,0 3.8 2,4
30 [68.200/73 | 10,95 | 1,61 | 20,04 | 026 3,03 0,24 1,70 011 | 57,60 | 7,25 | 2195.7 328,5 326,6 | 43,7 | 190,2 36,7 7.5 0,0 5.0 0,0

—

o

8 4 9 10

; Cislo! 2 l]m((:;lhh)mzj iny’ K°“°:"m‘;ﬁ;0': g Sistych P ietoviet " i ‘:m:“ h(:g/h: in | Cistych bielk i C:l'mb (:) 12
E islo' | Genotyp' . a) _su§|ny I_:iclkovin‘ Eielkovin" _le _ sufiny ru _yc ielkovin élst{c ielkovin zxmsové : _ubové

< X S5 X S, X S, X S x S, X S, X S, x s, X S, x S,
;‘ | Fanal 39,70 | 1,18 | 20,67 | 1,38 2,53 0,13 1,65 0,13 | 65,73 | 5,80 | 82403 7625 | 1001,2 | 502 | 651,0 38,6 5.0 23 1,3 1,3
8 2 | Juliver 28,80 | 2,86 | 20,15 | 044 2,80 0,00 1,63 0,10 | 58,04 | 3,68 | 58277 680,7 806,4 | 80,0 | 467,6 52,4 0,6 0.6 1,9 1,2
> 3 Ke 10 28,68 | 1,18 | 19,21 | 045 2.35 0,18 1,33 0,09 | 56,81 | 3,52 | 5523,0 353,1 669,0 | 32,5 | 379.4 26,8 6.3 3,0 6,9 45
S 4 KE 47/21 | 45,45 1,00 | 18,63 | 0,83 2,28 0,15 1,40 0,13 | 61,92 | 573 | 84888 528,5| 1030,6 | 53,8 | 634,5 54,9 1,9 1,2 38 2,2
:6 5 MPI 151 | 22,18 | 1,48 | 20,29 | 1,38 2,70 0,23 1,53 0,14 | 56,48 | 1,82 | 44587 249,1 591,2 | 35,1 | 3327 15,1 10,0 8,4 0,6 0,6
o 6 Nova 3235 | 2,81 18,88 [ 0,53 2,85 0,16 1,55 0,10 | 5494 | 4,71 | 61463 673,7 926,6 | 103,8 | 507,8 70,1 3,1 0,6 0,0 0,0
= 7 Ora 23,20 | 1,72 | 22,10 | 0,71 2,58 0,21 1,33 0,10 | 51,88 | 3,72 | 51408 471,7 5894 | 32,8 | 3022 5.1 6,3 3,8 6,3 3,9
= 8 Saphir 4423 | 432 | 21,36 | 0,63 2,63 0,08 1,63 0,10 | 62,17 | 474 | 94714 | 10651 11544 | 93,7 | 730,2 | 1119 0,0 0,0 9.4 4,0
3 9

?

wn

x 28,67 | 0,61 19,19 | 0,14 2,58 0,02 1,44 0,02 | 56,48 | 0,73 | 55029 122,5 728,0 [ 15,5 | 407.8 8,6 43 0,4 4,2 0,4
& 7,90 1,51 0,21 0,15 4,07 1 668,9 197,9 123,2 5.4 3,0,
Dy odroda'? 18,22 4,10 0,73 0,48 21,89 3 680,8 465,0 2573 13,3 12,6

X - priemernd hodnota znaku genotypov — mean value of genotype character; s, — vnitornd $tandardna chyba priemernej hodnoty znaku genotypu — standard error internal of mean value of genotype character;
sz — smerodajnd odchylka priemernej hodnoty znaku siboru genotypov — standard deviation of mean value of genotype set character; Dy — hranina diferencia podla Tukeya (P < 0,05) — marginal difference
according to Tukey (P < 0.05)

'number, 2genotype. 3tuber yield, *concentration, 5dry matter, Scrude proteins, "net proteins, “proportion of net proteins, 9yield. Wdiseases, !!virus, lqungus. uvm-iety

€IS
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II1. Priemerné hodnoty jednotlivych znakov zemiakov (1981 aZ 1984) — Mean values of individual potato characters (1981 to 1984)

Rok* 2
Cislo' | Znak? Jednotka® 1981 1982 1983 1984 Belommer? Dy
X S5 X Sz x S5 ¥ S5 X Sz

1 troda hliz® t/ha 26,60 1,62 27,84 1,70 29,04 1,79 31,20 2,09 28,67 0,61 4,45
2 koncentrécia suSiny’ % 19,08 0,29 20,19 0,43 18,96 0,34 18,51 0,45 19,19 0,14 1,01
3 koncentrécia hrubych bielkovin® % 2,55 0,05 291 0,05 2,29 0,05 2,55 0,07 2,58 0,02 0,18
4 koncentrécia &istych bielkovin® % 1,57 0,04 1,46 0,03 1,32 0,03 1,41 0,05 1,44 0,02 0,12
) podiel &istych bielkovin z hrubych bielkovin'® | % 62,00 1,65 50,43 1,04 57,74 0,99 55,74 1,96 56,48 0,73 5,40
6 iiroda suSiny'! kg/ha 5059,40 | 312,30 | 5614,66 | 368,66 | 550690 | 35844 | 583076 | 449,93 | 5502,93 | 122,53 907,86
7 iiroda hrubych bielkovin'? kg/ha 676,27 41,89 805,87 48,17 652,57 36,43 771,26 50,13 727,99 15,47 114,69
8 iiroda Eistych bielkovin'? kg/ha 420,52 29,62 402,65 24,59 377,88 22,40 430,14 31,64 407,80 8,57 63,47
9 choroby virusové!* % 4,25 1,21 5,25 1,34 4,17 1,21 3,42 1,28 4,27 0,44 3,32

10 choroby hubové!? % 6,50 1,27 2,83 0,85 3,08 0,72 433 0,73 4,19 0,42 3,1

X — priemernd hodnota znaku za jednotlivé roky a spolu — mean value of character for individual years and together, s; — smerodajna odchylka priemernej hodnoty znaku za jednotlivé roky a spolu — standard
deviation of mean value of character for individual years and together, Dy — hrani¢na diferencia podla Tukeya (P < 0,05) — marginal difference according to Tukey (P < 0.05)

number, “character, >unit, *year, *average, ®tuber yield, "dry matter concentration, *crude protein concentration, “net protein concentration, ‘’proporion of net proteins from crude proteins, ''dry matter yield,
crude protein yield, Bhet protein yield, Yyirus di lst'ungus di

IV. Analyza rozptylu pre genotypy zemiakov (1981 aZ 1984) — Variance analysis for potato genotypes (1981 to 1984)

Priemerné 3tvorce'
girgenlivostiz V‘S);:g:leis , N koncentricia® podiel gistych troda'® choroby!!
TN s | by, | G| Cvikowr” | ey | fmbgeh | S| o | ubows®
Rok!4 : 3 114,785 15,362"" 1.923" 03377 693,120"" 3,1669 0,1686"" 0,0158 16,997 84,219
Odroda'$ 29 258,582"" 10,870"" 0,142 0,091" 68,529 11,5253"" 0.1512"° 0,0631" 119,729%* 38,271
Reziduum'® 87 44,124 2,237 0,072 0,030 63,732 1,8018 0,0288 0,0088 23,642 21,144
Celkova!” 119

., * preukazny vplyv na hladine vyznamnosti P < 0,05, resp. P < 0,01 — mean square is significant at the significance levels P < 0.05 and P < 0.01, resp.

'mean squares, 2v::riabilily source, 3degrees of freedom, *tuber yield, Sconcentration, eidry matter, "crude proteins, Bhet proteins, 9pmponion of net proteins, 'oyield. "diseases, '?virus, lJfungus. I‘year. i

variety,
residue, total



druhov. Na druhej strane bolo velmi tispeSné zaradenie
viacnasobnych medzidruhovych hybridov zo skupiny
SR, SRLP, ktorych autorom je Ing. J. Zadina, CSc,,
z VSUB Havlitkiv Brod. Vo VSUZ Velk4 Lomnica sa
s tymito materidlmi pracovalo predovietkym v rezis-
tentnom $lachteni; 15 z nich sa udrZalo v hodnoteni
z celého sortimentu celé obdobie.

V siilade s niektorymi udajmi (Hru$ka, 1974) na-
mi zisteny podiel &istych bielkovin z hrubych bielkovin
44,5 a% 71 % je takmer v zhode s vysledkami citova-
ného autora (43,6 aZ 68,4 %).

V naSich pokusoch so zemiakmi sa potvrdila ich
vysoka produk&éna schopnost v tvorbe suSiny, hrubych
bielkovin a &istych bielkovin. Genotypy sa odliSovali
v sledovanych znakoch, ¢o dava predpoklady na vyuZi-
tie v $lachteni na dany znak a zéroveii poukazuje na
vyberovii hodnotu genotypu v znaku (pri zemiakoch
ako tetraploidnej plodiny je potrebné dedenie vlastnosti
potvrdit testovacim kriZenim).

Napriek tomu, Ze prezentované vysledky boli ziska-
né uZ skor, si zaujimavou informaciou a podkladom
pre porovnanie so su¢asnym stavom v sledovanych
znakoch tych istych genotypov zemiakov. Znacna &ast
z nich je udrZiavana v ramci kolekcie genetickych
zdrojov vo VSUZ Velka Lomnica. Zéroveii je moZné
zhodnotit aj podiel sledovanych genotypov na tvorbe
vychodiskovych materidlov v hybridizanom procese
(génové zdroje), alebo aj priamo ako komponentov no-
vych odrod zemiakov.

Pod'akovanie

Dakujeme prof. Ing. 8. Ivankovi, DrSc., z Vy-
sokej $koly veterinarnej v Kogiciach, ako aj kolegom,
ktori prispeli k ispe$nému urobeniu tejto price, Ing. A.
Rajéanovej a J. Mikulovi z Vyskumného a
§lachtitelského dstavu zemiakarskeho z Velkej Lom-
nice.
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Z VEDECKEHO ZIVOTA

OBNOVENI CINNOSTI MEZINARODNI KOMISE
PRO ZAVLAHY A ODVODNOVANI (ICID) V CR

Mezindrodni komise pro zévlahy a odvodiiovani,
v anglické zkratce ICID (International Commission on
Irrigation and Drainage), byla zaloZena v roce 1950.
Jejim cilem je podporovat vyuZiti zdvlah a odvodnéni
pud, ochranu pfed povodné€mi, dpravy tokt a hospodafeni
s Zivotnim prostfedim. Ustfedi ICID sidli v New Delhi.
Diiraz na ochranu prostfedi postupné roste i v ICID. Pod-
minky pro pfijeti kterékoli zemé& do ICID jsou v podstaté
ti:

— reprezentativnost narodniho vyboru,
zavazek dodrZovat stanovy a fady ICID,
placeni ro¢niho ¢lenského piispévku.

V byvalém Ceskoslovensku se utvofil narodni vybor
ICID uZ v 50. letech a vyvijel bohatou Cinnost. Mezi-
narodni konference jim organizované mély vysokou
troveni. Po rozpadu ceskoslovenské federace zanikl
i Ceskoslovensky nadrodni vybor. Nyni byl jeho &esky

Kopii ndvrhu stanov CV ICID lze ziskat na adrese:

ekvivalent zaloZen znovu jako dobrovolné sdruZeni ob-
&anil a pravnickych osob s ndzvem Cesky vybor mezi-
ndrodni komise pro zdvlahy a odvodiiovdni (CV ICID).
NavrZen4 organizace CV ICID je dvoustupiiova, je tvo-
fenéd valnou hromadou a exekutivou.

Predpoklada se, Ze Cesky vybor ICID bude zpo&itku
pfevédzin€ zprostfedkovavat tok informaci mezi ICID
a Ceskou odbornou vefejnosti. Po ziskdni zkuSenosti
a prostiedki miZe napf. pofadat odborné konference,
diskuse, vystavy a pfedvadéni nové techniky. Pfiprav-
ny vybor pro zaloZeni CV ICID svolal ustavujici val-
nou hromadu na 15. fijna 1996 v ramci konference Vo-
da v krajiné, ktera se konala ve dnech 15. aZ 16. fijna
1996 v Brné. K piijeti CR do ICID doslo na 47. schiizi
Mezinarodniho vykonného vyboru ICID b&hem konéni
16. Mezinarodniho kongresu pro zévlahy a odvodnéni
v Kahife ve dnech 15. aZ 22. zati 1996 na téma Trvald
udrZitelnost zdavlahového zemédélstvi.

Ing. F. DoleZal, CSc., Vyzkumny ustav melioraci a ochrany pidy, Zabovreskd 250, 156 27 Praha 5-Zbraslav, Ceskd

republika, tel.: 02/59 12 05, fax: 02/59 12 08
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PRODUKCE ETYLENU A ETANU KALUSOVOU
KULTUROU REVY VINNE

ETHYLENE AND ETHANE PRODUCTION BY VINE CALLUS CULTURE

H. FiSerova, J. Hradilik

Mendel University of Agriculture and Forestry, Brno, Czech Republic

ABSTRACT: The problems of gaseous atmosphere, particularly ethylene and ethane, were investigated in infusion flasks
used in explant laboratories for in vitro plant cultivation. These flasks are usually closed with black rubber stoppers. Analysis
of the gaseous atmosphere in the flasks with medium revealed that the black rubber stoppers liberated 100 times more ethylene
during sterilization than those of red rubber. When ethylene sorbent was added into the flasks (Sembdner et al., 1988)
the ethylene level decreased conspicuously but the level of ethane increased. When vine callus was transferred to infusion
flasks with black stoppers the ethylene level decreased after handling in a laminar box. Nevertheless, it was higher than that
in the infusion bottles with the sorbent or in the bottles with red stoppers. The sorbent enhanced the ethane level. The next
stage the experiment studied changes in the content of hydrocarbons as depended on the level of growth regulators in nutrient
media. Callus on the medium free of growth regulators produced a low level of hydrocarbons and its growth activity was
small. When the medium was supplemented with 0.5 mg.l'I BA, 0.02 mg.l'I NAA, 0.1 mg.l" GA, the ethylene production
increased highly significantly, as well as the callus weight was higher after two-month cultivation. Further addition of BA
8.5 mg.l_', 0.02 mg.l'I NAA, 0.1 mg.l'I GA, 1 mg.l"l 2,4 D) did not continue in increasing the production of hydrocarbons
or it was decreased by simultaneous addition of 1 mg.l—l 2,4 D to the medium. The sorbent of ethylene decreased the ethylene
values highly significantly while the ethane values were kept at the same level. When the explants were cultivated in the
dark, the ethylene production increased again by an addition of BA but only by a half of the values estimated in the light.
The growth of vine callus was the best in the dark on the medium supplemented with 0.5 mg.l'I BA, 0.02 mg.l'I NAA,
0.1 mg.l'l GA, and without using the sorbent — thus at a concentration of 0.3 |,ll.l"I ethylene. The results indicate that the
content of hydrocarbons influenced the growth of explants according to the concentration. High but also low levels exerted
an inhibitory effect on the growth of explants.

ethylene; ethane; sorbent of ethylene; in vitro; callus culture of vine

ABSTRAKT: Castou pfitinou netispéchu pfi zakladéni explantstovych kultur je nekrotizace explantitu. Byla proto sledovina
hladina etylenu a etanu v plynném prostiedi kultiva&ni niddobky, aby mohl byt definovén vliv t&chto uhlovodiku na explantat.
Dile byla sledovéina zévislost riistu kalusu a jeho produkce uhlovodiki na médiich s riiznou hladinou ristovych regulatort
a vliv svétla &i tmy pfi kultivaci explantitu. Kalus kultivovany na pidé& s vy3§i hladinou riistovych regulatori produkoval az
100krit vice etylenu neZ kalus rostouci na piidé bez riistovych regultori. Kalusy kultivované na svétle produkovaly dvakrat
vice etylenu neZ kalusy rostouci ve tmé&. Sorbent etylenu sniZoval priikazng a vysoce prikazn& hladinu sledovanych uhlovo-
dika v kultivaénich nadobéch.

etylen; etan; sorbent etylenu; in vitro; kalus révy vinné

UvVoD

Rostlinna pletiva v kultufe produkuji t&¢kavé latky,
které se kumuluji v kultivaéni nddobé a ovliviiuji zp&t-
né rist a morfogenezi explantatovych kultur. Jde
o oxid uhliity, etylen, etan, acetaldehyd a etanol
(Thomas, Murashige, 1979). Etylen, etan
a propanal je smés nenasycenych a nasycenych uhlo-
vodiki Machackova, Ulmann, 1987), které
jsou produktem modelové reakce neenzymového systé-
mu oxidované kyseliny linolenové. Etan tedy muZe
vznikat pfi oxidaci tukid a je uvadén jako indikator li-
pidové peroxidizy (Celikel, Vandorn, 1995).
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Etylen je endogenné syntetizovan v rostlinnych pleti-
vech z aminokyseliny metioninu.

Produkce etanu a etylenu byla sledovéna predev§im
ve vztahu ke stresu a pomér téchto uhlovodiku je prav-
dépodobné indikitorem stupné stresu (Chrominski
et al., 1986).

Rozhodujicim faktorem ovliviiujicim vyvoj ex-
plantitu je obsah endogennich riistovych regulatori
v explantétu, které koreluji s i¢inkem exogennich ris-
tovych latek v médiu. Etylen, ktery je obsaZen v plyn-
ném prostiedi kultivacni niddoby, zasahuje do tohoto
procesu svymi fyziologickymi déinky. Cilem préace bylo
zjistit, jaké jsou jeho koncentrace v plynném prostiedi
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kultivaéni nadobky, co ovliviiuje jeho vyssi €i niZsi
hladiny a jak na tyto zmény reaguje kalus révy vinné.

Hladiny uhlovodiki byly sledovany ve 130ml infuz-
nich lahvich, které byly uzavieny ¢ernymi a éervenymi
pryZovymi uzavéry, Zivné médium obsahovalo tfi rizné
varianty rustovych regulatori a byla sledovdna ucin-
nost sorbentu etylenu a vliv sv&tla a tmy na rist kalusu
révy vinné odriidy Bianka.

MATERIAL A METODA

Pro pokusy byl pouZit kalus révy vinné (Vitis vini-
fera L.) odrudy Bianka, ktery byl jiZ dva roky v kultufe
a rostl na pidé C (Standardi, 1981). Do infuznich
lahvi o0 objemu 130 ml bylo dédvkovano 20 ml pidy C,,
C; aCg. Obsah rustovych regulitori je uveden
vtab. I (Hradilik, FiSerova, 1990). Pudy byly
sterilizovany s upravenou prazdnou tabletovkou upro-
stied lahve v médiu (obr. 1). Do takto pfipravenych
infuznich lahvi bylo pasaZovano po tfech kouscich ka-
lusu o rozméru asi 3 x 3 x 3 mm kolem tabletovky a do
poloviny pokusnych lahvi bylo pipetovano po 2 ml sor-
bentu — 1,72 ml 70% kyseliny chloristé a 2,5 ml desti-
lované vody se tfe v tfeci misce s 542 mg kysli¢niku
rtutnatého. Obsah tfeci misky se prefiltruje pfes fritu
a doplni na 10 ml destilovanou vodou (Sembdner
et al., 1988).

V prvni &asti pokust bylo pouZito pouze médium C,,
Cervené i Cerné pryZové uzavéry a zmény obsahu uhlo-
vodikd byly sledovany pfi kultivaci na svétle u infuz-
nich lahvi bez kalusu a s kalusem révy, bez sorbentu
a se sorbentem. Obsah etylenu a etanu byl stanoven po
24 h a diéle 3., 9., a 17. den kultivace plynovou chro-
matografii podle publikované metodiky (FiSerova,

1. Uspoiédéani pokusu — Arrangement
of the experiment

Hradilik, 1994). Vysledky jsou zpracovany grafic-
ky (obr. 2 az 4).

V druhé &asti pokusu byly sledovany zmény obsahu
sledovanych uhlovodiki v infuzni lahvi jako reakce ka-
lusu na rizné hladiny ristovych reguldtori v Zivném
médiu a vliv svétla a tmy pfi kultivaci. Polovina po-
kusnych lahvi byla uloZena na nepfetrZitém osvétleni,
polovina ve tmé, teplota kultivace byla v obou pfipa-
dech konstantni, a to 24 °C. Po 14 dnech bylo zapo&ato
se sledovanim hladiny etylenu a etanu, coZ bylo opa-
kovéno jesté tfikrat, vidy po 14 dnech kultivace. Vy-
sledky prepocitanych hodnot na objem infuzni lahve
a hmotnost kalusu jsou uvedeny na obr. 5 aZ 8. V jed-
notlivé varianté bylo pouZito minimalné pét infuznich
lahvi a pokus byl tfikrat opakovan. Na zavér pokusu
byla stanovena hmotnost kalusu v jednotlivych varian-
tach, vysledky jsou uvedeny na obr. 9. Pro statistické
srovnani hodnot byl pouZit T-test a prikaznosti jsou
uvedeny v grafech &i textu.

VYSLEDKY A DISKUSE

Z obr. 2 a 3 je patrné, Ze Cerné uzavéry produkuji
100krat vice etylenu neZ uzavéry Cervené. Sorbent je
schopen prikazné tuto hladinu etylenu sniZit, avSak
hladina etanu se zvysuje. Cervené uzavéry (obr. 2 a 3)
produkuji vice etanu neZ etylenu a i zde sorbent hladi-
ny t&chto uhlovodiki sniZuje. Uhlovodiky v prub&hu
tfi tydnt postupné z infuznich lahvi trubi¢kou s vatou
uniknou.

Byl-li do infuznich lahvi pasaZovan kalus révy vinné
(obr. 4), mély infuzni lahve s ernym uzdvérem a sor-
bentem fddové shodnou hladinu etylenu jako infuzni
lahve bez sorbentu, ale uzaviené Cervenym uzavérem.
Hladina etylenu se sorbentem u &ervenych uzavéra by-
la fadové niZ8i a hladina etanu byla u Cervenych uza-
véru prukazné a vysoce prukazné vys§i neZ u cerného
uzéivéru se sorbentem. V infuznich lahvich uzavienych
&ernym uzavérem, ale bez sorbentu, byla hladina etyle-
nu pfi pasaZovani kalusu v laminarnim boxu odvétrana
a jeji hodnoty nebyly tak vysoké jako v piipadé po
sterilizaci neotevienych lahvi s Cernym uzdvérem
(obr. 2). Kalusy révy vinné pfi téchto hodnotach uhlo-
vodikti vykazovaly ve vSech pfipadech malou aktivitu
ristu (obr. 9) a také pokles sledovanych uhlovodiki
v priab&hu kultivace byl shodny jako v pfipadé infuz-
nich lahvi bez kalusu (obr. 2 a 3).

Kalus na Zivném médiu C; a Cg vysoce pritkazné
zvySuje produkci etylenu v infuznich lahvich oproti ka-

I. Obsah ristovych reguldtorii v pidé C — Growth regulator levels in C soil

G; Bez rustovych regulatoru'
C, 0,5 mg.1-! BAP 0,02 mg.I"! NAA 0,1 mg.l-! GA
Gy 8,5 mg.I"! BAP 0,02 mg.1-! NAA 0,1 mgI"! GA 1 mgl'24D

'without growth regulators
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2. Obsah etylenu a etanu v infuznich lahvich s médiem C,
uzavienych ¢ernym pryZovym uzédvérem, bez sorbentu a se sorben-
tem etylenu po dobu 17 dni na svétle — Ethylene and ethane levels
in black-rubber-stoppered infusion bottles with C, medium without
and with ethylene sorbent in the light for 17 days
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4. Obsah etylenu a etanu v infuznich lahvich s médiem C, a kalusem
révy vinné, uzavienych ¢ernym a Cervenym pryZovym uzivérem,
bez sorbentu a se sorbentem etylenu po dobu 17 dni na svétle —
Ethylene and ethane levels in black- and red-rubber-stoppered infu-
sion bottles with C, medium and vine callus without and with ethy-
lene sorbent in the light for 17 days

lusu kultivovaném na médiu C,, kterd je opét vysoce
pritkazné sniZovéana sorbentem etylenu (obr. 5 aZ 8).
Svétlo produkci etylenu dvakrat zvySuje oproti kul-
tivaci ve tmé. Etan si zachovava nepfimo imérny cha-
rakter k produkci etylenu. U semenacki vojtésky seté
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3. Obsah etylenu a etanu v infuznich lahvich s médiem C,
uzavienych Servenym pryZovym uzdvérem, bez sorbentu a se sor-
bentem etylenu po dobu 17 dni na svétle — Ethylene and ethane
levels in red-rubber-stoppered infusion bottles with C, medium with-
out and with ethylene sorbent in the light for 17 days
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5. Obsah etylenu v infuznich lahvich s médiem C, C; aCy a
kalusem révy vinné, uzavienych &ervenym pryZovym uzivérem, bez
sorbentu a se sorbentem etylenu po dobu dvou mé&sicii na svétle;
v pfipadé médii C, a Cy sorbent etylenu vysoce prikazné sniZuje
hladinu etylenu v infuzni lahvi — Ethylene level in red-rubber-stop-
pered infusion bottles with C,, C; and Cy media and vine callus
without and with ethylene sorbent in the light for two months; in the
case of C; and Cy media, the ethylene sorbent was responsible for
highly significant decrease in ethylene level in an infusion bottle

uvadéji Galen et al. (1979) opa&ny vliv svétla na
produkci uhlovodika. Etanovd produkce byla vys$si
u rostlin na svétle a etylenova u rostlin ve tmé.
Rozdily v ristu kalusi nebyly po dvou mésicich
prikazné (obr. 9), i kdyZ nejvys§i primérny pfiristek
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6. Obsah etanu v infuznich lahvich s médiem C, C, a Cg a kalusem
révy vinné, uzavienych ervenym pryZovym uzivérem, bez sorbentu
a se sorbentem etylenu po dobu dvou mésicii na svétle — Ethane level
in red-rubber-stoppered infusion bottles with C;, C; and Cy media
and vine callus without and with ethylene sorbent in the light for
two months

8. Obsah etanu v infuznich lahvich s médiem C, C, a Cy a kalusem
révy vinné, uzavienych &ervenym pryZovym uzdvérem, bez sorbentu
a se sorbentem etylenu po dobu dvou mé&sicti ve tmé — Ethane level
in red-rubber-stoppered infusion bottles with C, C; and Cg media
and vine callus without and with ethylene sorbent in the dark for two
months

mél kalus pasdZovany na médium C; bez sorbentu
a kultivovany ve tmé, tedy s prumérnou produkci
30 000 j. i. g™*.ml 7! (0,3 pLI™! etylenu). P¥i dvojna-
sobné produkci etylenu kalus na stejném médiu, ale na
svétle rostl méné, coz odpovida vysledkim z literatury
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7. Obsah etylenu v infuznich lahvich s médiem C, C, aCy
a kalusem révy vinné, uzavienych Cervenym pryZovym uzivérem,
bez sorbentu a se sorbentem etylenu po dobu dvou mésicii ve tmé;
v piipadé médii C; a Cy sorbent etylenu vysoce prikazné sniZuje
hladinu etylenu v infuzni lahvi — Ethylene level in red-rubber-stop-
pered infusion bottles with C,, C; and Cg media and vine callus
without and with ethylene sorbent in the dark for two months; in the
case of C; and Cg media, the ethylene sorbent was responsible for
highly significant decrease in ethylene level in an infusion bottle
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9. Hmotnost kalusu révy vinné po dvou mésicich kultivace na
médiich C,, C; a Cg bez sorbentu a se sorbentem etylenu, kulti-
vovanych na svétle a ve tmé& — The weight of vine callus cultivated
on C, C; and Cy media without and with ethylene sorbent in the
light and in the dark after two months of cultivation

(Blazkova, 1991). Citovana autorka sledovala nej-
rychlejsi rust Chenopodia rubra pod aluminiovou f6lii,
kde zjistila niZ§i obsah etylenu neZ v baiikdch utésné-
nych buni&itou vatou, kde hladina etylenu byla vySsi.
Podobn& Proft et al. (1985) v baiikach s mensi inten-
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zitou vymény mezi nadobou a okolim ziskali superop-
timalni koncentrace CO, a etylenu, coZ mélo nepfizni-
vé vlivy na mikromnoZeni Magnolia soulangeana.

Byla-li sorbentem sniZena hladina etylenu v infuzni
lahvi s padou C; na hodnoty obdobné jako pfi pouZiti
média bez ristovych regulatora, hmotnost kalusu byla
sniZena, ale byla vys§i neZ na pudé bez rustovych re-
gulétora (obr. 9). Kalus révy vinné reagoval na prida-
vek 0,5 mg.I”! BA, 0,02 mg.I”! NAA, 0,1 mgl™! GA
(C,) prudkym zvySenim produkce etylenu, kterd byla
udrZovéna v infuzni lahvi po celou dobu kultivace.

Pfi pouziti media Cg (8,5 mg.l_] BA, 0,02 mg.l‘l
NAA, 0,1 mgI™! GA, 1 mg.I™! 2,4 D) byly pfi kultivaci
na svétle hodnoty uhlovodiki stejné jako pfi pouZiti
média C,, ale aktivita ristu kalusu byla polovi¢ni.

Pfi kultivaci ve tmé& produkoval kalus révy vinné na
médiu Cg polovi¢ni mnoZstvi etylenu, coZ by odpovi-
dalo poloviéni aktivité ristu kalusu.

Vyznam plynd pro organogenezi byl publikovan
v souvislosti s kultivaci déloh Pinus radiata (Kumar
et al., 1987). Pokud byla umoZnéna tvorba etylenu
a oxidu uhli¢itého v prostoru kultivadni naddoby v po-
&atku kultivace, morfogeneze byla podpofena. Nadmér-
nd akumulace téchto plynl po iniciaci pupenti oviem
pisobi ve sméru dediferenciace. Uplna eliminace téch-
to plynt inhibuje organogenezi. Podobné oproti aku-
mulaci té€chto plynd pusobi jejich eliminace inhibici
déleni a ristu bunék i embryi Picea glauca v suspenzni
kultufe, a to b&hem &tyf dni po zapedeténi kultivaénich
nidob (Kumar et al., 1989).

Tyto vysledky naznacuji, Ze volba kultiva¢niho skla
a uprava plynného prostfedi v kultivaéni nadobé je dui-
leZita pro optimalizaci mnoZeni in vitro.

ZAVER

Némi pouZity sorbent etylenu prikazné sniZuje pro-
dukci etylenu a zvySuje produkci etanu. Pidy C; a Cg
vysoce prikazné zvySuji produkci etylenu v infuznich
lahvich, kterd je opét vysoce pritkazné a prikazné sni-
Zovéna sorbentem etylenu. Svétlo zvySuje produkci
etylenu. Etan si zachovdva nepfimo umérny charakter
k produkci etylenu.

Rozdily v ristu kalusii nebyly po dvou mésicich sta-
tisticky prikazné, ale primérné pfiristky kalusu byly
nejvy3si na pidé C; bez sorbentu a ve tmé, coZ nazna-
Cuje, Ze urCita hladina nativniho etylenu je pro dobry
rist explantitu nutna.
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RESPONSE OF SUGAR BEET TO POTASSIUM
FERTILIZATION ON A HIGH K-FIXING SOIL

REAKCE CUKROVE REPY NA HNOJENI DRASLIKEM
NA PUDE S VYSOKOU FIXACNI SCHOPNOSTI DRASLIKU

A. Kristekl, M. Rastijaz, V. Kovaéevic’z, I. Liovi¢!

ISugar Beet Breeding Institute, Osijek, Croatia
2University J. J. Strossmayer, Faculty of Agriculture, Osijek, Croatia

ABSTRACT: Sugar beet growing area in Croatia is relatively small (28 568 ha or near 2% of arable land capacity: state of
1991). It is mainly situated in the eastern part of the Pannonian region because of better soil characteristics. However, some
soil types are less favourable for crop growing because of nutritional stress (for example, highly K-fixing gleysols). For this
reason, enormous K rates even up to 3 250 kg K,0/ha were applied in the field trial. In general, sugar beet was shown as
tolerant crop concerning soil stress induced by K-deficiency and Mg-oversupply because favourable yields were found in the
control treatment (2-year mean: 55.40 t/ha). The application of high K rates increased root yield for about 30% and also
improved its quality, especially of sugar yield. Response of maize and soybean to K fertilization was considerably higher
because their grain yields were especially low under conditions of ordinary recommended fertilization.

sugar beet; potassium fertilization; high K-fixing soil

ABSTRAKT: Pé&stebni plocha cukrové fepy v Chorvatsku je pomérné mala a ¢inila 28 568 ha, coZ jsou pouhd 2 % z celkové
vyméry orné pudy (idaje z roku 1991). Rozklada se pfevazné ve vychodni ¢asti Panonské oblasti, kde jsou vhodnéjsi pidni
podminky pro péstovani. N&které typy pid jsou pro péstovani této plodiny méné vhodné a dochazi na nich k pfijmovému
stresu zivin (predevsim glejové pudy s vysokou fixa¢ni schopnosti pro K). Z tohoto divodu byly v polnim pokusu aplikovény
enormné vysoké davky K az do 3 250 kg K,O/ha. Ziskané vysledky ukazaly, Ze cukrova fepa je tolerantni plodinou k nevy-
vazenému poméru pristupného K a Mg, nebot na kontrolni varianté s deficienci pfistupného K a vysokou zasobou Mg byl
zji§tén prumérny vynos 55,40 t/ha. Aplikace vysokych davek K zvysila vynos bulev v priméru o 30 % pfi souasném zvyseni
kvality, zejména cukernatosti. Vynosové odezva kukufice a séje na hnojeni K byla mnohem vyznamngj3i a pfi b&Zn& dopo-
ru¢ovaném hnojeni byly vynosy zrna obou péstovanych plodin nizké.

cukrovka; hnojeni draslikem; pidy s vysokou fixaci K

INTRODUCTION ply of K, testing of sugar beet to K fertilization is ob-
ject of this study.
The signs of K deficiency in maize and soybean

plants have been appeared when these plants grown on

some gleysols of east Croatia. Such soils contain low
levels of exchangeable K, high levels of exchangeable
Ca and Mg and are strongly K-fixing. Work done on
these soils so far has demonstrated large yield re-
sponses of maize and soybean to massive K applica-
tions (Katusic¢ et al.,, 1988; Bertié et al., 1989;
Kovacevic et al, 1990). Sugar beet growing area
(state of 1991) in Croatia was 28 568 ha (about 2% of
total arable land capacity of Croatia) and 84% of this
area (24 110 ha) was situated in the eastern Croatia
province (about 22% of Croatian territory). At the same
time, main arable crops in Croatia — maize and wheat —
occupied 488 000 ha and 324 000 ha, respectively. As
sugar beet growing include also gleysols with low sup-
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MATERIAL AND METHODS
Soil characteristics

The experimental soil was a recently-drained cal-
caric gleysol (FAO/UNESCO Classification System).
The initial pH was 7.3 (KCl), exchangeable K was less
than 100 mg/kg, exchangeable Mg was cca 1 500 mg/kg
and the CaCO4 content was 14.9%. The organic matter
content was 4.9% and the clay, silt and sand contents
were 35.2%, 62.0% and 2.7%, respectively. The clay
fraction consists of vermiculite/chlorite (30%), smec-
tite (30%), mixed layer minerals (20%), illite (15%)
and kaolinite (5%). These initial soil characteristics in-
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cluding K, Mg and Ca contents (determination by dif-
ferent extraction methods) were shown in detail by
Richter et al. (1990).

Field experiment

The incorporated increased rates of K fertilization
(in form of potash containing 60% K,0) and a design
of experiment are shown in Tab. I. The experiment has
started in autumn of 1986 in duplicate for maize-soy-
bean rotation. Sugar beet was included in rotation for
the growing seasons of 1992 and 1994. The experiment
laid out a randomized block design with four replica-
tions. Gross plot area was 294 m? (plot of fertilization).
The treatments were fertilized uniformly by N (240 kg
N/ha) and P (115 kg P,Os/ha).

I. Rates of K fertilization for the growing seasons of 1987 to 1994

K-fertilization (kg K,0/ha)
Treatment for the growing seasons
1987 1988-1989 1990 1991-1994

Control 150 150 150 150
K-1 330 150 330 150
K-2 550 150 550 150
K-3 780 150 780 150
K-4 1 000 150 1 000 150
K-5 330 150 1 900 150
K-6 550 150 2 350 150
K-7 780 150 2 800 150
K-8 1 000 150 3250 150
K-5/86 1 900 150 150 150
K-6/86 2670 150 150 150

Sugar beet (Osijek sugar beet breeding institute cul-
tivars: Os-Optima and Os-Nada for the growing sea-
sons of 1992 and 1994, respectively) was sown at the
beginning of April (with the plant densities in range of
70 250 to 82 750 plants/ha). There were used usually
plant protection procedure (application of insecticides
and herbicides). The sugar beet was harvested in the
mid-October. Area of 10 m? was chosen for root yield
determination.

Sampling and sample analysis

Sugar beet leaf sampling (one leaf of the central part
of rosette crown and 40 leaves in a mean sample) was
made in the stage of maximal leaf area forming (the
intensive root growth = beginning of July). Wet-com-
bustion procedure with sulfuric acid (Se was added as
catalyst) was made according to Holz (1971). The
contents of K, Ca and Mg were determined in the di-
luted filtrate by atomic absorption spectrometer.

Sugar beet roots for determination of their quality
were taken from the identical area as in the case of
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yield determination. Analysis of root quality were
made by automatic line Venema (The Netherlands):
amino-N colorimetrically, K and Na flamephotometri-
cally, digestion by saharimeter.

RESULTS AND DISCUSSION
The previous investigations

In the period from 1987 to 1989, maize and soy-
beans were grown in the field experiment. Seven levels
of K (Tab. I) were duplicated for maize-soybean rota-
tion. In the case of maize, the response to K was cur-
vilinear during the first season, but thereafter it became
progressively more linear in nature and by third season,
even the highest rate of K application appeared to be
inadequate. A very similar situation was evident in the
case of soybeans. Clearly, low K availability and
strong K fixation were the factors limiting maize and
soybean yields on these soils. By application of the
highest K rate (2 670 kg K,0O/ha) grain yields (3-year
means) were increased in extent of 296% (7.65 t/ha)
and 102% (2.61 t/ha), for maize and soybeans, respec-
tively (Fig. 1). Maize ear-leaf K and Mg contents at the
beginning of the silking stage (3-year means on dry
matter basis) were in close correlation with K fertiliza-
tion: 0.60% K, 1.94% Mg (ordinary K fertilization) and
1.58% K, 0.95% Mg (2 670 kg K,O/ha). The corre-
sponding values were found for soybean (the upper-
most fully-developed trifoliate leaf at the beginning of
the flowering stage) 0.66% K, 1.65% Mg and 1.89%
K, 0.90% Mg (Kovacdevié, Vukadinovié,
1992) at the same treatments (Fig. 1).

The increased K fertilization was applied again in
spring of 1990 (Tab. I). Response of soybean in the
growing season of 1990 was as follows: grain yield was
increased in extent of 59% following 1 000 kg K,O/ha
application, while it was increased in extent of 50%
when 2 670 kg K,O/ha was applied four years ago
(Kovacevié, Grgic, 1995).

Response of sugar beet to potassium fertilization

The results of the two years of investigation are
shown in Tab. II. In general, common yields and their
quality were found when sugar beet was grown on con-
trol treatment (2-year mean: 55.40 t/ha). As affected by
K fertilization root yield was increased by 30% com-
pared to the control treatment in both years of testing.
However, differences of yields were not significant in
the ranges of K fertilization over 1 000 kg K,O/ha
(treatments for the growing seasons both of 1990 and
1987).

In general, our experience showed that maize and
soybean responded stronger to K fertilization
(Kovacevié¢, Vukadinovié, 1992) compared
to sugar beet: grain yields (3-year means: 1987 to
1989) were increased by 5.75 t/ha or 296% (maize) and
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yield (t/ha)

yield (tha)

yield (t/ha)

Yield

sugar beet

150 1000 1900 3250
fertilization 1990 (kgK,O/ha)

02 - year means:1992 and 1994

com

150 1000 1900 2670
fertilization 1987 (kgK,O/ha)
O3 - year means: 1987 -1989

soybean

150

1000 1900 2670
fertilization 1987 (kgK,O/ha)

O3 - year means: 1987 -1989

The leaf potassium contents

5-
4,5

potassium (%)

(% In dry matter)

sugar beet

5-
4,51
4
3,51
3
2,5
2]
1,54
14
0,5

potassium (%)

150
fertilization 1990 (kgK,O/ha)
2 - year means:1992 and 1994

1900 3250

com

potassium (%)

150 1000 1900 2670
fertilization 1987 (kgK,O/ha)
O3 - year means: 1987 -1989

soybean

2670
fertilization 1987 (kgK,O/ha)

150 1000 1900

03 - year means: 1987 -1989

1. Yield and leaf potassium contents of sugar beet (2-year means), corn and soybean (3-year means: Kova&evié, Vukadinovié,
1992) as affected by potassium fertilization
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I1. Influence of K fertilization on sugar beet yields (t of roots/ha) and their quality

Yaar Treatment - Yield (t/ha) Sugar (%) mmol/100 g (sugar beet)
designation* root sugar digestion | utilization melase K Na amino-N
control 57.34 6.07 1291 10.53 1.53 2.80 1.59 6.11
K-2 58.55 591 12.39 10.16 1.47 2.63 1.57 5.25
K-4 75.14 8.48 14.04 11.34 1.93 4.07 1.45 5.47
K-5 68.39 7.01 12.87 10.21 1.86 3.31 201 5.78

1992 K-6 75.28 8.12 13.46 10.82 1.86 3.85 1.47 5.57
K-7 66.07 7.07 13.76 10.69 2.36 5.35 1.42 4.76
K-8 74.68 8.41 14.15 11.24 2.19 5.03 1.24 4.95
K-5/86 74.50 777 12.97 10.40 1.76 3.68 1.35 5.94
K-6/86 72.34 7.97 13.66 10.99 1.86 3.89 1.45 5.89
LSD 5% 15.02 1.70 0.76 0.89 0.23 0.60 0.36 1.13
LSD 1% 20.42 2.31 1.03 1.22 0.31 0.82 0.49 1.54
control 53.46 6.04 13.20 11.30 1.42 2.36 1.70 2.29
K-2 59.33 6.59 13.06 1111 1.44 2.58 1.54 2.63
K-4 65.31 7.60 13.58 11.63 1.46 2.85 1.34 2.34
K-5 63.37 7.02 13.16 11.10 1.56 295 1.52 247

{958 K-6 64.79 7.46 13.63 11.55 1.60 3.19 1.38 2.36
K-7 63.54 7.37 13.71 11.56 1.66 3.54 1.21 2.54
K-8 69.28 7.93 13.59 11.45 - 165 351 1.21 247
K-5/86 63.20 7.16 13.31 11.32 1.51 278 1.54 238
K-6/86 68.17 7.70 13.11 11.25 1.37 2.63 1.30 2.35
LSD 5% 10.51 1.38 0.59 0.68 0.23 0.57 0.34 0.36
LSD 1% 14.28 1.87 0.80. 0.92 0.32 0.78 0.47 0.49

* see Tab. |

by 1.37 t/ha or 106% (soybean). In the second cycle of
fertilization (since 1990), there were published the re-
sults concerning response of soybean (the growing sea-
son of 1990): by application of 1 000 kg K,0/ha, grain
yield was increased for 1.07 t/ha or 59% compared to
ordinary K fertilization. Also, application of the enor-
mous rate of K (2 670 kg K,0/ha) four years ago (treat-
ment K-6/86) resulted by increased of soybean yield in
the growing season of 1990 by 49% (Kovacdevi¢,
Grgic, 1995).

By application of the highest K rate, sugar yield was
increased by 2.34 and 1.89 t/ha, in the growing seasons
of 1992 and 1994, respectively. These differences are
very significant (LSD 1%). The enormous rate of K ap-
plication four years ago (the autumn of 1986) resulted
also in significant (LSD 5%) increase of sugar yield
(Tab. II).

In general, our investigations found low digestion,
but this phenomenon is in accordance with common
characteristics of current sugar beet production under
our environmental conditions. However, the applica-
tion of the highest K rate, increased digestion and sugar
in melase significantly only in the first year of testing
(Tab. II). Sugar utilization was similar and independent
on fertilization treatments (Tab. II).

K contents in sugar beet root increased significantly
(LSD 1%) increased following application of K over
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2 350 kg K,O/ha. However, application of very high
K rates in the autumn of 1986 resulted in significant
root K increase only for the growing season of 1992
(Tab. II). In general, natrium content in the sugar beet
root was independent on K fertilization. However,
amino-N content was lower as influenced by K fertili-
zation, but only in the growing season of 1992
(Tab. II).

Sugar beet leaf concentrations (K, Ca and Mg) were
different in range of K fertilization (Tab. III). The most
expressed influence (LSD 1%) was found in the case
of K concentration, while Ca and Mg contents were
different in range of statistical error. However, testing
of maize and soybean leaves showed high influence of
K fertilization on leaf Mg concentrations, while Ca
concentrations were also independent on K application
(Kovadevié, Vukadinovié, 1992).

For interpretation of leaf K, Ca and Mg contents, the
criterion described by Bergmann (1992) was used:
adequate contents of the middle leaves of sugar beet in
June/July from 50 to 60 days following sugar beet
emergence are as follows (on dry matter basis): 3.50 to
6.00% K, 0.70 to 2.00% Ca and 0.30 to 0.70% Mg. By
our testing, adequate leaf K contents were found only
by the application of the highest K rate, while ordinary
K fertilization, found a moderate K deficiency (without
appearance of K deficiency symptoms). In general Ca
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111, Influence of K fertilization (the growing season of 1990) on sugar beet leaf composition (K, Ca and Mg contents on dry matter basis)

in the growing seasons of 1992 and 1994

Fertilization Sugar beet leaf contents (% in dry matter)

(kg K,0/ha) 1992 1994
1990 1991-1994 K Ca Mg K Ca Mg
150 150 2.07 1.27 0.90 3.15 0.56 0.52
1 900 150 3.38 1.18 0.81 3.26 0.45 047
3250 150 4.04 1.42 0.87 4.65 0.47 0.48
LSD 5% 0.27 0.24 0.16 0.39 0.14 0.08
LSD 1% 0.41 0.36 0.25 0.60 0.22 0.12

and Mg status were in either adequate or near adequate  CONCLUSION

ranges.

In general, similar effect of K fertilization on sugar

beet root yield and its quality was found by many other
investigations although K rate was considerably lower
than in our testing. Orlovius, Andres (1987)
tested response of sugar beet to K fertilization under
environmental conditions of Germany. Sugar beet was
grown in 3-yield rotation with cereals. Plots were fer-
tilized with potassium to levels of 400 kg, 300 kg and
600 kg K,O/ha/year for the experiment 1, 2 and 3,
respectively. Sugar yield increased within range of 5%
(exp. 1), 17% (exp. 2) and 10% (exp. 3), respectively.
Agrawal et al. (1984) tested response of sugar beet
to K application. The application of 120 kg K,0/ha had
slight effect on root yield, but improved sugar content,
juice purity and yield of recoverable sugar. Loue
(1985) found that K application had a favourable influ-
ence on the yield and the sugar content in a series of
15 experiments: by application of 300 kg K,O/ha mean
yield of root was 51.5 t/ha (22% of increase compared
to unfertilized plot) and mean sugar content was
17.26% (unfertilized plot: 16.67%). Miltcheva
(1977) reported the results of long-term experiment
(16 years of duration) with rates of 0, 80, 160 and
320 kg K,O/ha, applied on different soil types. In the
soils considered poor (less than 100 ppm available K),
the response to potash was very positive (between 18%
and 34%), while in the soils classified as well-supplied
(more than 200 ppm available K) the potash effect
showed itself only in sugar content to the level of
+0.61%. Mengel (1975) reported very substantial
effects from K fertilization (0, 300, 600 and 900 kg
K,0/ha) on yield of roots (28.9, 39.1, 51.5 and
55.5 t/ha, respectively) and on richness of sugar
(15.1%, 15.8%, 16.2% and 17.2%, respectively) on
highly K-fixing soil of Bavaria (Germany). Application
of 200 kg K,O/ha increased the richness in sugar
(+1.6%) and the K content (+6 meq/100 g of sugar),
while it reduced the contents of harmful N (-4.8
meq/100 g of sugar) and Na (+2.7 meq/100 g of sugar),
according to the report of ITB (1976) based on the
results of three long-term experiments carried out in
France. In general, on the basis of many observations
made in various countries, K application had a ten-
dency to raise the sugar content (Loue, 1985).
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K deficient gleysols of eastern Croatia are more fa-
vourable for sugar beet growing compared to maize and
soybean growing. Application of high potash rates re-
sulted in sugar beet root yield increase by 30% com-
pared to ordinary fertilization. The root quality was
improved in higher sugar yield. For this reason, for
practical purposes, additional K fertilization (for exam-
ple, about 200 kg K,0O/ha before sugar beet sowing)
was useful beside ordinary fertilization.
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