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RASTOVO-PRODUKCNY A AKUMULACNY PROCES
VYBRANYCH ODROD JARNEHO JACMENA

GROWTH-PRODUCTION AND ACCUMULATION PROCESS
OF SOME SPRING WHEAT VARIETIES

J. Svihra, S. Talapka

University of Agriculture, Nitra, Slovak Republic

ABSTRACT: Field trials conducted in the years 1991 to 1993 were aimed at solving the issue of growth-production and
accumulation process of some varieties of spring barley: Bonus, Galan, Jubilant, Novum, Sladko and Svit. The investigated
varieties had different values of specific rate of dry matter growth. The highest increments of dry matter were recorded with
the variety Bonus (0.0503 g.m‘z.d‘l) and the lowest ones were in the Jubilant variety (0.0418 g.m'2.d"). The values of
specific rate of growth of leaf area (RGR,) were of the similar tendency. At the onset of the growing season during tillering
to the phase of shooting the growth rate of leaf area ranged from 0.073 to 0.090 g.m™2.d™! and the lowest values of growth
rate were achieved during milk ripeness from 0.018 to 0.028 g.m‘z.d". Out of statistical indicators of growth analysis the
highest average value of pure performance of photosynthesis had the plants of the Bonus variety (13.62 g.m"z.d") and the
lowest one had the plants of the Svit variety (12.87 g.m'z.d”). The lowest value of productivity of photosynthesis (CGR)
exhibited the plants of the Galan variety (36.68 g.m'z.d'l) and the highest value plants of the Sladko variety (39.48 g.m‘z.d").
The CGR value was based upon the leaf-area index (LAI) which was the lowest with the Bonus variety (2.77) and the highest
was in the Sladko variety (3.01). The highest value on an average for three-year period gave the plants of the Svit variety
(6.75 tha™') and the lowest was achieved by the plants of the Galan variety (5.64 tha™'). It has been manifested after
assessment of the crude protein content that the highest content was attained by grains in the Galan variety (12.01%) and the
lowest grain content was recorded in the Jubilant variety (11.79%). Any significant differences in crude protein content were
not between different crops, except for grains of the Sladko variety which reduced the crude protein content almost signifi-
cantly compared with the control Bonus. After assessment of extract content the highest grain content exhibited the Bonus
variety (78.9%) and the lowest grain content the Galan variety (78.4%). The differences between varieties were insignificant,
Materialization of the genetic potential of spring barley varieties cultivated at that time greatly depends on adaptation to the
growing environment when a decisive role is played by temperature and precipitation during the whole growing season and
often temperature and moisture stress conditions after anthesis during filling of grains by assimilates. The greatest adaptability
to the environment manifested the plants of the Jubilant variety, while the varieties Sladko and Svit to a lesser degree.

spring barley; varieties; growth indicators; yield; crude protein, extract

ABSTRAKT: V trojroénych polngch pokusoch jarného ja¢meia s-Siestimi vybranymi odrodami (Bonus, Galan, Jubilant,
Novum, Sladko, Svit) v pestovatelskych podmienkach kukuri¢ného vyrobného typu, semihumidnej klimy oblasti Nitry, na
hnedozemi, pri sledovani niektorych ukazovatefov rastovej analyzy (RGRy, RGR,, NAR, CGR a LAI) sme zistili rozdiely,
ktoré sa prejavili v biologickej i hospodérskej Wrode. Najvys&iu priemerni 3pecificki rychlost rastu sufiny (RGRy,) dosiahli
rastliny odrody Bonus a najniZ§iu rastliny odrody Svit. Podobné vysledky boli zistené v Specifickej rychlosti rastu suSiny
listovej plochy (RGR ), pricom sa hodnoty obidvoch ukazovatefov zniZovali od odnoZovania cez steblovanie a poCas mliecnej
zrelosti dosiahli minima. Priemerné hodnoty ¢istého vykonu fotosyntézy (NAR a CGR) sa menili pocas vegetdcie. Najvyssiu
hodnotu NAR mali rastliny Bonus a najniZsiu rastliny odrody Svit. Produktivitu fotosyntézy (CGR) v z4vislosti od indexu
listovej pokryvnosti mali najvyssiu rastliny odrody Sladko s indexom listovej pokryvnosti (LAI) 3,01 a najniZ§iu hodnotu
CGR rastliny odrody Jubilant. Uvedené ukazovatele sa prejavili na vy$ke tirody zrna, ked najvysiu tirodu poskytli rastliny
odrody Svit, ktoré mali nfzku hodnotu $pecifickej rychlosti rastu, ale pomerne vysoky index listovej pokryvnosti. Jednotlivé
sledované odrody v priemere za tri roky sa zaradili podfa vy3ky drody zrna takto: Svit, Jubilant, Sladko, Novum, Bonus
a Galan v rozpiti drod od 6,75 do 5,64 t.ha”!. Obsah proteinu mali najvy38f zrnd odrody Galan (12,31 %) a najniZ¥{ zrnéd
odrody Jubilant (11,77 %). Najvy3si obsah extraktu sme zistili pri odrode Bonus (78,9 %) a najniZ3{ pri odrode Galan
(78,4 %), rozdiely neboli preukazné.

jarny jaémefi; odrody; rastové ukazovatele; droda; hruby protein; extrakt
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Vyznamnym faktorom rastu urod obilnin je opti-
malizécia biologickych ¢initefov podmiefiujicich pro-
dukény proces porastov. Klicovym cldnkom trody je
fotosyntetick4 aktivita rastlin a hlavne vztah produkcie
asimilitdtov a ich ukladania (source-sink) v akumulac-
nom procese. Ziadice je poznaf vztahy medzi velkos-
tou, aktivitou a ¢asom pdsobenia asimila¢ného povrchu
porastu (fotosyntetickym potencidlom), resp. aktivitou
a velkostou hospodérskych orgénov ukladajicich asi-
mildty (akumulagnym potencidlom). Velmi doleZité
miesta v intenzifikdcii produkcie jameiia md vykonnd
odroda, preto pre dosahovanie vysokych a stalych drod
s odpovedajiicou kvalitou zrna je potrebné poznat agro-
biologické zvlastnosti sledovanych odrdd a ich reakciu
na podmienky prostredia.

Z hrladiska produkénych procesov porastov u odrod
st rozhodujice velkost asimiladného aparitu, jeho fo-
tosyntetick4 aktivita a dizka jeho pdsobenia (Svihra,
1984). Z akumulacnych procesov vystupuje do popre-
dia rychlost transportu a rozdelenie asimildtov medzi
orgdny, resp. podet a velkost zfn a d'alej ich aktivita pri
akumulécii asimildtov (Prochdzka, 1985).

Cielfom price bola analyza hlavnych produkénych
a akumulagnych ukazovatefov vybranych odrdd jarné-
ho ja¢mefia v podmienkach kukuri¢nej vyrobnej oblas-
ti Slovenska.

MATERIAL A METODA

Pokusy sme zaloZili v rokoch 1991 aZ 1993 na hne-
dozemi pri zistenej zdsobe dusika podla ronikov od
121 do 146,8 mg.kg'] pody, fosforu od 34,6 do
42 mgkg™! pody a draslika od 136 do 148 mg.kg™
pody. Obsah humusu podFa Tjurina bol 1,62 %, pH 5,8
az 5,9. Predplodinou bola kukurica na zrno. Pri jesen-
nej orbe bolo zapravené 30 kg N.ha!, 24 kg P.ha”!
ad5kg K.ha! (N:P:K=1,0:0,8:1,5). Dusik sme
rozdelili na dve davky, na poloviéni ddvku v jeseni
a pred sejbou na jar. Pokusy boli zaloZené pasovou me-
tédou pri Sestndsobnom opakovani. Sejba sa robila kaz-
doro¢ne v druhej dekdde marca. Zber sa uskutoénil
v druhej aZ tretej dekade jila podfa podmienok predzbe-
rového dozrievacieho procesu. PouZili sme odrody Galan,
Jubilant, Novum, Sladko, Svit a starSiu odrodu Bonus.

Agrometeorologickd charakteristika jednotlivych
pokusnych rokov bola pocas vegetaéného obdobia jar-
ného ja¢mena rozna. V roku 1991 umozZnil suchsi rdz
pocasia pocas marca skorSiu pripravu pody i sejbu jac-
mefia. Vzchddzanie jamenia prebiehalo v druhej dekdde
aprila. OdnoZovanie trvalo pomerne dlho. Chladnej${
rdz pocasia v mdji umoznil zahustenie porastov a dife-
rencidciu reprodukénych organov. Teplota a vlihkostne
priaznivy jin vytvérali dobré podmienky pre pomalé
dozrievanie. Do mlie¢nej zrelosti nastipili porasty ja¢-
meiia v prvej dekdde jila. Teplé a suchSie pocasie v ji-
li urychlilo dozrievanie, o ¢iastocne ovplyvnilo drody.
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V roku 1992 sa uskutoc¢nila sejba uZ v prvej dekdde
marca. Po silnejSom ochladeni za&al vzchddzat jaémefi
v druhej dekade aprila. Teplé pocasie v mdji urychlilo
vyvin rastlin a jaCmene klasili uZ koncom méja. Pocas
juna, ktory bol teplotne i zrdZkovo normélny, boli po-
rasty vplyvom vys8ich teplét v méji po redukcii ne-
skor$ich odnoZi riedke, ¢o sa prejavilo na iastoénom
zniZeni trod. Suma zrdZok dosiahla len §tvrtinu dlho-
dobého priemeru s mimoriadne teplym mdjom.

V roku 1993 v prvej dekdde marca spomalilo chlad-
né podasie vegetdciu vSetkych plodin a snehové pri-
kryvka neumoZiiovala zaciatok polnych pric, aZ otep-
lenie v druhej polovici mesiaca umoZnilo sejbu
jaémeria. Marec bol velmi suchy, len 33,3 % udhrnu
zrazok normadlu. Jaémeii zadal vzchddzaf aZ na konci
druhej dekddy aprila, ktory bol vePmi suchy (zrdZok
41,4 % normdlu), odnoZoval pomerne dlho a aZ v dru-
hej dekdde mdja jaémeri stebloval. Mdj bol tieZ vePmi
suchy (35,3 % zrdZzok normdlu). Klasenie sme zazna-
menali aZ na konci prvej dekddy jina. Od klasenia do
zrelosti bolo dozretie pomerne rychle (okolo 30 dni
podFa odrody), hoci jin a jil boli zrdZkovo normélne.

Pre vyjadrenie ukazovatefov rastovo-produkéného
a akumulaéného procesu sme zvolili metédu rastovej
analyzy (Kvét, 1962), pricom sme pre zachytenie in-
dikaénych statickych (popisnych) a porovndvajicich
ukazovatefov urobili sedem odberov podas vegeticie
podla stavu porastov, a to od prvej polovice méja do
voskovej zrelosti v osem- aZ 12diiovych intervaloch.
Vysledky drod a jej kvality sme zhodnotili Statisticky.

VYSLEDKY A DISKUSIA

Z teoretického i praktického hladiska si rozhoduji-
ce niektoré vyznamné ukazovatele produkéného a aku-
mula¢ného procesu pre vyslednicu irody. Jednym
z tychto ukazovatelov je $pecifick4 rychlost rastu susi-
ny (RGRy). Z tab. I je zrejmé, Ze sledované odrody
jarného jaCmeiia javili rozdielne priemerné hodnoty
$pecifickej rychlosti rastu suSiny pocas vegetdcie. Je
zaujimavé, Ze najvy3ie prirastky suiny sme zazname-
nali pri odrode Bonus (0,0503 g.m‘z.d'l) a najniZlie
pri odrode Jubilant (0,0418 g.m‘2.d"l). Z uvedeného
vyplyva, Ze najintenzivnejsie réstli v sledovanych pod-
mienkach rastliny odrody Bonus a najmengie prirastky
mali rastliny odrody Jubilant. Hodnoty 3pecifickej
rychlosti rastu suSiny (RGRy) sa u ostatngch odrdd
pohybovali v priemere od 0,0418 do 0,0458 g.m'z.d'l,
Podobni tendenciu javili aj hodnoty 3pecifickej rych-
losti rastu listovej plochy (RGR,). Najvys&ie hodnoty
RGR, pocas vegetdcie dosahovali vietky odrody na
zaliatku vegetdcie poCas odnoZovania po fizu steblo-
vania v hodnotéch od 0,073 do 0,090 gm™2.d™! a naj-
niZSie hodnoty tesne po mlie&nej zrelosti, a to od 0,018
do 0,028 g.m‘2.d“l. U uvedeného moZno dedukovat, o
uvédzaji aj ini autori (napr. Petr et al.,, 1987), %e
vy38ie drody ja¢meiia sa dosiahnu pri strednych hodno-
tach indexu listovej pokryvnosti (LAI) a vy33ich hod-
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I. Priemernd ¥pecifické rychlost rastu sufiny RGRy, v g.m'z.d"l a listovej plochy RGR, v g.m2.d™" za roky 1991 aZ 1993 — Average specific
growth rate of dry matter RGRy, in g.m2.d™" and leaf area RGR,, in g.m™>.d"" for the years 1991 to 1993

Obdobie?
Odroda! | Ukazovatel? | 15-30.4. | 1-15.5._| 16-31.5. | 1-15.6. | 16-30.6. | 1-15.7. | Priemer

odnoZovanie* | steblovanie’ | klasenie® | nalievanie’ mliedna voskovd

zrelost® zrelost”
Bonis RGRy, 0,094 0,062 0,059 0,048 0,028 0,016 0,0503
RGR 0,086 0,053 0,047 0,042 0,008 0,0 0,0472
Galan RGRy, 0,087 0,061 0,049 0,046 0,020 0,012 0,0458
RGR, 0,081 0,052 0,040 0,039 0,007 0,0 0,0438
Jubilant RGRy 0,084 0,052 0,047 0,039 0,019 0,010 0,0418
RGR, 0,0,73 0,048 0,035 0,030 0,004 0,0 0,0380
Novum RGRy, 0,090 0,060 0,050 0,042 0,024 0,011 0,0461
RGR, 0,082 0,050 0,034 0,032 0,007 0,0 0,0420
Sladko RGRy, 0,089 0,050 0,046 0,040 ' 0,018 0,009 0,0420
RGR 4 0,080 0,048 0,034 0,029 0,005 0,0 0,0392
Svit RGRy 0,065 0,056 0,048 0,040 0,020 0,010 0,0431
RGR, 0,058 0,051 0,036 0,030 0,006 0,0 0,0402

'variety. Zindicator, Spcriod. ‘tillcring. 5shooting. lshcading. 7ﬁlling, ®milk ripeness, Jwax ripeness,

notédch Specifickej rychlosti rastu listovej plochy. Z na-
Sich vysledkov vyplyva, Ze nebude zéleZaf len na vyike
hodndt prirastkov suSiny podas vegeticie, ale skdr na
dynamike jej tvorby. Pre trodu je vyhodnejSia vys§ia
tvorba suSiny po vyklaseni hlavne medzi kvitnutim
a zrenim. Po antéze sa javia najvysSie prirastky suSiny
zfn v obdobi nalievania zfn, kedy vePmi intenzivne pre-
chddzaji asimiléty z celej rastliny do rasticich a nali-
evajicich zfn - sinkov asimildtov Svihra, 1984;
Svihra, Hudecovi4, 1986). Ak si pocas obdobia
po antéze nevhodné teploty (vyssie ako 22 °C), doché-
dza k zrychleniu odtoku asimildtov do sinkov a z ne-
dostatku vody, ktory obycajne prichddza pri vysokych
teplotdch, sa asimildty za&inaji hromadif v stebldch
(pooloch) a nedostdvaji sa do zfn.

Z tab. II vyplyva, Ze sledované odrody dosahovali roz-
dielne hodnoty ¢istého vykonu fotosyntézy (NAR) a pro-
duktivity fotosyntézy (CGR) v zdvislosti od velkosti in-
dexu listovej pokryvnosti. Najvy38iu priemernd hodnotu
NAR sme zistili u odrody Bonus (13,62 g.m'z.d'l) a na}j-
ni%Siu hodnotu mali rastliny odrody Svit (12,87 gm™2.d™")
Medzi ostatnymi sledovanymi odrodami Galan, Jubi-
lant, Novum a Sladko boli priemerné hodnoty NAR
dost vyrovnané, v medziach od 13,09 do 13,17 g.m™2.d™".
Rozdiely vSak boli v priemere pocas sledovanych troch
vegetanych obdobi v dynamike podas vegetacie v roz-
pitf od 5,10 g.m'2.d'l do 19,40 g.m“z.d”l. Pocas vege-
tdcie dosiahli najvysSiu hodnotu NAR vo féze rastu zin
v prvej dek4de jdna rastliny Sladko (19,40 g.m™2.d™")
a najniZiu hodnotu rastliny odrody Svit (17,18 g.m™2.d™!).
Této odroda si v8ak udrZala po&as nalievania zfn aZ do
voskovej zrelosti najvy38ie hodnoty NAR v rdmci sle-
dovanych odrdd, hoci mala najniZSie priemerné hod-
noty NAR za celé trojroéné obdobie, o sa prejavilo
v tiroddch zrna. Podobné vysledky sme zaznamenali aj
v hodnotéch CGR, kde mal rozhodujiici vyznam index
listovej pokryvnosti (LAI). Najvy38iu priemerni hod-
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notu CGR mal porast odrody Sladko (39,48 g.m"z.d")
a najniziu hodnotu porast odrody Galan (36,63 g.m™2.d™").
Ostatné odrody mali hodnoty CGR od 37,03 do
37,79 g.m‘z.d'l. Pocas vegetdcie mal najvicSie hodno-
ty CGR porast po¢as nalievania zfn (od 64,15 do
67,36 g.m'z.d']), priCom javil najvys§iu hodnotu po-
rast rastlin odrody Bonus a najniZS§iu hodnotu porast
odrody Svit. Ostatné odrody vykazovali podobné, tak-
mer vyrovnané hodnoty CGR, a to v rozpiti od 66,0 do
67,10 g.m'z‘d'l. Priemerny index listovej pokryvnosti
LAI sa pohyboval ako najniZf pri odrode Bonus (2,77)
a najvyss{ pri odrode Sladko (3,01).

V tab. IIT a IV uvddzame priemerné hodnoty trody
a jej kvality v percentudlnom vyjadreni extraktu a hru-
bého proteinu. Najvy$§iu drodu v priemere troch vege-
taénych obdobf poskytli rastliny odrody Svit (6,75 tha™!)
a najniZiu rastliny odrody Galan (5,64 tha™), pricom
rozdiel &inf 1,11 thal. Pri porovnani trod sledova-
nych odrdd s odrodou Bonus sa tiroda zrna pri odrode
Galan zniZila 0 0,24 t.ha", ¢o predstavuje nepreukazné
zniZenie o0 4,08 %. Pri odrode Jubilant bolo zvySenie
trody o 0,47 tha™!, &o predstavuje nepreukazny roz-
diel. Odroda Novum zvySila drodu tieZ nepreukazne,
ato 00,16 tha™ (t. j. 2,72 %). Odroda Sladko zvysila
dirodu oproti kontrole preukazne (F = 4,37), a sice
0041 tha™! (t. j. 0 6,97 %). Napokon odroda Svit zvy-
§ila drodu zrna preukazne (F = 11,5) o 0,87 tha™! (t.j.
14,79 %). Z vysledkov je isté, Ze pre uvedenid klima-
ticko-vyrobni oblast sa hodf pri réznorodych teplotdch
a vlhkosti jednotlivych roénikov odroda Svit, ako aj
Sladko a Jubilant.

Po vyhodnoteni hrubého proteinu ako jedného
z ukazovatefov kvality sladovnickeho jaémeiia sa uk4-
zalo (tab. III), Ze najvy$8i obsah hrubého proteinu do-
sahovali zrnd odrody Galan (12,01 %), ¢o je v rdmci
normy este pristupné percento sladovnickeho jaémenia,
najniZ8iu hodnotu mali zrnd odrody Jubilant (11,79 %).
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I1. Priemerné hodnoty ¢istého vykonu fotosyntézy NAR v g.m™ g a produktivity fotosyntézy CGR v g.m“.g~ zaroky 1991 aZ 1993 — Average

-2 -1

values of pure performance of photosynthesis NAR in g.m" g "and productivity of photosynthesis CGR in g.m™“.g"" for the years 1991

to 1993
Obdobie?
Odroda! Ukazovatel? | 15.-30. 4. 1-15. 5. 16.-31. 5. 1.-15. 6. 16.-30. 6. 1-15.7. Priemer'?
odnoZovanie? | steblovanie® | klasenie® | nalievanie’ mliedna voskovi
zrelos zrelos®
Biiis NAR 13,05 16,04 15,10 18,24 14,20 5.10 13,62
u
CGR 14,15 48,25 51,50 67,36 37,30 8,20 37,79
Gal NAR 13,00 15,01 13,65 18,17 13,70 5,28 13,13
an
CGR 13,21 47,00 50,01 66,00 35,41 8,15 36,63
. NAR 15,00 14,15 14,90 18,42 12,13 4,20 13,13
Jubilant
CGR 16,10 50,20 54,25 65,31 32,25 7,90 37,66
NAR 15,20 14,18 13,28 17,90 13,80 4,70 13,17
Novum
CGR 15,00 47,20 52,10 67,10 38,20 8,20 37,98
Sladk NAR 12,58 13,12 14,09 19,40 13,27 6,12 13,09
adko
CGR 12,40 52,58 56,45 66,72 36,69 9,05 39,48
Svit NAR 13,10 14,00 13,92 17,18 13,02 6,05 12,87
i
CGR 12,90 49,10 50,30 64,15 36,92 8,92 37,03

For 1-10 see Tab. I

I11. Priemerné hodnoty rastovych ukazovatelov a kvality tirody za roky 1991 az 1993 — Average values of growth indicators and yield quality

for the years 1991 to 1993

Odrodal Dizka rastliny? | Dizka klasu® Hmotnost HTZ? Uroda® Extrakt’ Hruby produkt®
(mm) (mm) klasu® (g) (8 (tha™) (%) (%)
Bonus 933 90 1,22 44,2 5,88 78,9 11,89
Galan 802 85 1,18 42,5 5,64 78,4 12,01
Jubilant 702 81 1,10 43,1 6,35 78,7 11,79
Novum 719 84 1,20 44,0 6,04 78,8 11,80
Sladko 710 80 1,21 434 6,29 78,5 11,83
Svit 732 83 1,19 42,9 6,75 78,8 11,93

lva\riety, 2length of plant, 3Iength of spike, ‘spike weight, STRW, 6yield, Textract, 8rough product

IV. Uroda zma v tha™ - Grain yield in tha™

Odroda’ Rok? Priemer’
1991 1992 1993
Bonus 585 6,03 575 5,88
Galan 5,62 595 535 5,64
Jubilant 6,30 6,65 6,12 6,35
Novum 6,14 6,24 5,74 6,04
Sladko 6,29 6,49 6,09 6,29
Svit 6,70 6,95 6,60 6,75

. yield, 2year. Javerage

Ostatné odrody Novum, Sladko a Bonus dosahovali
obsah hrubého protefnu v rozpiti od 11,80 do 11,89 %
a zrnd odrody Svit 11,93 %. Pri porovnani obsahu hru-
bého proteinu so starSou kontrolnou odrodou Bonus
nastalo pri odrode Galan jeho nepreukazné zvySenie
00,12 % pri F = 1,79 a pri odrode Svit tieZ nepreu-
kazné o 0,04 % pri F = 2,17. Odroda Jubilant zniZila
nepreukazne obsah hrubého proteinu o 0,10 % pri
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F = 1,04. Podobne sme zaznamenali nepreukazné zni-
Zenie u odrody Novum o 0,09 % pri F = 1,97. Odroda
Sladko zniZila nepreukazne obsah hrubého proteinu pri
F=3,38.

Pri vyhodnoteni obsahu extraktu (tab. III) sa ukdza-
lo, Ze najvyssi priemer obsahu extraktu (78,9 %) vyka-
zovali zrnd odrody Bonus pocas troch rokov sledovania
a najniZ8{ obsah sme zaznamenali u odrody Galan
(78,4 %). Pri porovnani obsahu extraktu odrody Bonus
s obsahom u odrody Galan klesol nepreukazne obsah
extraktu o 0,4 % pri F = 0,634. Pri odrode Jubilant bolo
tieZ nepreukazné zniZenie extraktu o 0,2 %, ako aj u od-
rdd Sladko o 0,4 %, u odrody Svit 0 0,1 % a odrody No-
vum o 0,1 %, vo v3etkych pripadoch nepreukazne.

Citlivost jarného jameiia na podmienky prostredia
stvisf s biologickymi zvla§tnostami vyvinového cyklu
a vysokymi poZiadavkami na kvalitu produkcie (Ze -
ni§éeva, Spunarov4, 1989). Jadmei reaguje
citlivo na nepriaznivé podmienky vyvolané utuZenim
pddy, zvySenou kyslostou, kritickymi teplotami po an-
téze a hlavne hlbokym deficitom p6dnej vlahy (Svih-
ra, 1984, Kopecky, 1987; Zemének, 1988).
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Z uvedenych vysledkov pokusov vyplynulo, Ze sle-
dované odrody a vplyv vonkajSich faktorov prostredia
vyvolali kvalitativne zmeny v tvorbe a vyuZiti asimil4-
tov hlavne po antéze, ¢o potvrdzuji aj inf autori (Ze -
ni¥€eva, Spunarov4, 1989; Kulik et al,
1991; Frand¢dkovd et al, 1991).

Realizdcia genetického potencidlu nasich tohto casu
pestovanych odrdd zdvisi od ich reakcie na prostredie
a od schopnosti adaptdcie. NajvicSiu adaptabilitu na
prostredie vykézala odroda Jubilant a scasti i odrody
Sladko a Svit, ¢o sa prejavilo v drode zrna pocas troch
klimaticky odli$nych vegetaénych obdobi. Sladovnicku
kvalitu zrna s najmen$fm obsahom hrubého proteinu
mala odroda Jubilant, pri¢om odroda Svit s najvacsou
drodou zrna mala o nieo vys§i obsah dusikatych latok
v zrne.
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MRAZUVZDORNOST VYBRANYCH ODRUD
DVOURADYCH OZIMYCH JECMENU

FROST RESISTANCE OF SOME VARIETIES
OF TWO-ROW WINTER BARLEYS

M. Stolcovi, I. Capouchovi

Czech University of Agriculture, Praha, Czech Republic

ABSTRACT: Frost resistance of some varieties of two-row winter barleys (Labela, Pastoral, Famosa, Monaco, Kira, Magie,
Colombo) was evaluated by the lethal temperature (LTs) in the vegetation period of 1992 to 1994 and compared with the
control two-row variety Marinka and multi-row variety Lunet. Evaluated varieties according to the ascertained minimum
lethal temperature had prevailingly lower frost resistant in the multi-row variety Lunet (LTsq = —13.2 °C). Similar frost
resistance was found in the varieties Pastoral (LTsy = —13.4 °C) and Famosa (LTsy = —12.3 °C). Lower frost resistance, on
the level of the variety Marinka (LTso = ~11 °C), was recorded for the varieties Labela, Monaco, Kira. The lowest frost
resistance was reported with varieties Magie and Colombo - these varieties are unsuitable for conditions of colder winters.
Varieties sown at the end of September had higher frost resistance in comparison with varieties sown in the recommended
time of sowing of multi-row barleys (20 September). Frost resistance was highest during the January sampling. At the autumn
growth and development any diferences were found out among varieties. Growth and development were affected by the date
of sowing. According to the obtained results in frost tests varieties Pastoral and Famosa would be suitable for conditions of
the Czech Republic. Varieties Labela, Monaco and Kira were more sensitive.

two-row barleys; frost resistance; date of sowing

ABSTRAKT: Mrazuvzdornost vybranych odrlid dvoufadych ozimych je¢meni (Labela, Pastoral, Famosa, Monaco, Kira,
Magie, Colombo) byla hodnocena podle letélnf teploty (LTsg) ve vegetaénim obdobi 1992 aZ 1994 a porovndvéna s kontrolni
dvoufadou odridou Marinka a vicefadou odridou Lunet. Hodnocené dvoutadé odriidy ozimych je¢ment byly podle zji§téné
minim4lnf letdln{ teploty pfevazné méné mrazuvzdorné neZ vicefadd odriida ozimého je¢mene Lunet (LTsy = -13,2 °C), které
se pribliZovaly odriidy Pastoral (LTsq = —13,4 °C) a Famosa (LTs, = —12,3 °C). NiZ§i mrazuvzdornostf, tj. na Grovni odridy
Marinka (LTsy = -11 °C), se vyznacovaly odriidy Labela, Monaco, Kira. Nejméné mrazuvzdorné (LTsy = -9 °C) byly odridy
Magie a Colombo, které se v chladnéjSich zimach ukazuji jako nevhodné. Odriidy zaseté koncem zéfi se zdily vice mrazu-
vzdorné neZ odriidy zaseté v agrotechnické Ihlité¢ vicefadych je¢ment (20. 9.). Toto zjiténi je pfedmétem dalsiho sledovéni.
Nejvy3§i mrazuvzdornost byla zaznamenéna pfi lednovych odbérech. V podzimnim riistu a v§voji nebyl mezi odridami zjiité€n
Z&dny rozdfl. Stupefi riistu a vyvoje byl ovlivnén terminem seti. Podle dosazenych vysledkl v mrazovych testech by do naich
podminek byly vhodné odridy Pastoral a Famosa, za vice rizikové lze povaZovat odriidy Labela, Monaco a Kira.

ozimé dvouradé je¢meny; mrazuvzdornost; termfn vysevu

UvVoD

Ozimé dvouiadé je¢meny jsou péstovdny v fadé ev-
ropskych stdtl. U nds je zatim povolena pouze odriida
Marinka. Vedle vyuZiti ke krmnym déelim se vyuZivaji
téZ pro vyrobu sladu. PfedurCuje je k tomu jednak velké
zrmo s vysokou hmotnosti, a tudiZ s nizkym propadem,
ale i vcelku dobra sladovnickd hodnota. Majf tedy pred-
poklad, Ze by se mohly stdt uréitym prechodem mezi ty-
pickymi ozimymi, vicefadymi krmnymi je¢meny a mezi
typickymi jarnimi dvoufadymi sladovnickymi jeCmeny.

Predpokladem stability vynosu ozimého je¢mene je
dostate¢nd odolnost p&stovanych odriid k nepfiznivym
faktorim zimniho obdobi. Segeta (1968) se domni-
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vd, Ze ozimé je¢meny jsou nejmén& odolné vidi vyzi-
movéni. Tato schopnost rostlin odoldvat nepfiznivym
podminkdm je podmin&na biologickymi vlastnostmi
rostlin (jarovizace, citlivost ke kratkému dni), sezonni-
mi projevy klimatu a dennimi povétrnostnimi podmin-
kami. Pfechod rostlin z vegetativni do generativni fize
vyvoje je spojen s poklesem mrazuvzdornosti a schop-
nosti se otuZit (Petr et al., 1983). Za optimalni stav
vyvoje ozimého je¢mene pied ndstupem zimy (do
15. 11.) povazuji Petr et al. (1985) rostliny, které
maji dvé aZ tfi odnoZe a vzrostny vrchol hlavniho stéb-
la ve II., maximédlné ve III. etap& organogeneze. Pro
dosaZeni tohoto stavu porostu je nutné zasit jemeny ve
druhé aZ tieti dekddé zafi.
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Dosahovand odolnost obilnin viiéi mrazu se béhem
zimy méni a je vyrazn& ovlivnéna prib&hem pocasi
(Segefa, 1969). Tumanov (1967) predpoklada
u bylin existenci dvou fézi otuZovani: prvni fize pro-
bih4 pfi teplotdch kladnych, druhd fdze pfi teplotdch
-3 a7 -5 °C. Podle fady autorll je druhd faze otuZovéanf{
z hlediska mrazuvzdornosti rozhodujici.

Mrazuvzdornost ozimého je¢mene je uvddéna v hod-
noté4ch letéln{ teploty (LTsg), tj. teploty na irovni od-
noZovactho uzlu, kterd zpisobuje 50% odumieni rostlin.
Minim4ln{ letdlni teploty (nejvétsi odolnost u je¢mene)
se uvadgji —13 az -15 °C, resp. —12 az -14 °C.

Cilem nasi prdce bylo zjistit minimdln{ letdln{ tep-
loty u vybranych odriid dvoufadych ozimych je¢meni,
které se podle literdrnich pramend vyznacovaly dobrou
sladovnickou hodnotou.

MATERIAL A METODA

Mrazuvzdornost odriid dvoufadych ozimych je¢me-
ni byla sledovéna v letech 1992 aZ 1994 polné labora-
torni metodou (Prd%il et al., 1989).

Rostliny byly odebirdny z pole (Vyzkumnd stanice
VSZ Praha, Cerveny Ujezd, RVT) tiikr4t za zimu (pro-
sinec, leden, tnor, popf. bfezen), po mechanickém odis-
t&ni od zeminy byly nasvazkovany po deseti kusech ve
dvou opakovénich a vystaveny mrazovym teplotdm
v laboratornich mrazicich pultech. Pro kaZdé stanoveni
bylo uZito nejméné pét odli¥nych intenzit mrazu tak,
aby po tiitydenn{ kultivaci rostlin ve skleniku mohla
byt vypocitdna letdln{ teplota (LTsg).

Mrazuvzdornost byla sledovdna na francouzskych
odrtiddch dvoutadého ozimého je¢mene Colombo, Fa-
mosa, Kira, Labela, Magie, Monaco a Pastoral. Jako
kontrolni byly pouZity holandské odrida dvoufadého
ozimého je¢mene Marinka a ¢eskd odriida vicefadého
ozimého jemene Lunet.

Terminy vysevu: 29. 9. 1992, resp. 20. 9. 1993. Od-
b&ry prob&hly ve vegetainim obdobi 1992/1993: 16. 12.,
12. 1., 17. 3., ve vegetaénim obdobi 1993/1994: 14. 12.,
13. 1., 3. 3. V podzimnim obdobi byl sledovén rist
a vyvoj rostlin podle mezindrodni stupnice DC a mi-
krofenologické stupnice Kupermanové a Petra.

VYSLEDKY A DISKUSE

Ze zjisténych vysledku (tab. I, II) vyplyvd, Ze mra-
zuvzdornost sledovanych odriid dvoufadych ozimych
je&ment je rozdilnd a b&hem zimy se méni. V pokus-
ném roce 1992/1993 byl podzim pro riist a vyvoj rostlin
priznivy, i kdyZ byly vysety aZ koncem zaff (29. 9.) -
do néstupu zimy vytvofily prvé listy a vzrostné vrcholy
dosdhly I. etapy organogeneze.

Pfi prvém mrazovém testu v prosinci (tab. I) byla
nejvice mrazuvzdornd odrida Famosa (LTsy = -11,7 °C),
kterd pfekonala odridy Marinka (LTso = -11,2 °C)
i Lunet (LT5y=-10,8 °C). Tém&f na stejné drovni mra-
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I. Mrazovy test v zim& 1992/1993 — Frost test in the winter of
1992/1993

Odriida’ Letlni teplota*

odbém? | 'toon | oy | g3 | primér
Lunet -10,8 -13,2 -9,0 -11,0
Labela -10,9 -94 -7,9 -9.4
Pastoral -10,9 -13,4 -8.,6 -11,0
Famosa -11,7 -12,3 -8,5 -10,8
Marinka -11,2 -11,0 -8,5 -10,2
Monaco -10,4 -10,6 -9,2 -10,1
Kira -10,9 -12,0 -8,1 -10,3
Magie -10,2 -10,9 =70 -9,4
Colombo -10,8 -9,6 -7,9 -9.4
Priimér’ -10,9 -11,4 -8,3 -10,2

lvm'iety, Zdate of sampling, 2 average, “lethal temperature

II. Mrazovy test v zim& 1993/1994 - Frost test in the winter of
1993/1994

Odriida’ Letdlni teplota*

odbie | 1993 | 1998 | iseq | primér
Lunet -10,6 -10,4 -10,5 -10,5
Labela -11,0 -9.9 -10,5 -10,5
Pastoral -9.8 -10,3 -10,5 -10,2
Famosa -9,8 -9,8 -10,4 -10,0
Marinka -10,4 -10,9 -9,1 -10,1
Monaco -9.5 -10,2 -10,1 -9.9
Kira -9.1 -10,5 -9.8 -9.8
Magie -8,7 -9.4 -10,4 -9,5
Colombo -9,1 -9,5 -9.7 -9,1
Priimér® -9.8 -10,1 -10,0 -10,0

For 1-4 see Tab. 1

zuvzdornosti odriidy Lunet byly odridy Colombo, La-
bela, Pastoral, Kira. Nejméné mrazuvzdornd byla odri-
da Magie (LTsy = -10,2 °C). U Zddné ze sledovanych
odriid neklesla letlnf teplota pod —10 °C. Koncem mé&-
sice prosince 1992 pfisly pomérng silné mrazy (-17 °C)
bez snéhové pokryvky, které trvaly nékolik dni,
a predpoklddalo se tedy, Ze odridy dvoufadych ozi-
mych je¢mend pomrznou, ale pfi mrazovém testu
v lednu bylo zjidt€no, Ze odriidy byly pfevéZné vice
mrazuvzdorné neZ pii pfede§lém odbéru (proces otuzo-
véni, fotoperiodickd citlivost, kritky den).

Nejvice mrazuvzdornd byla odriida Pastoral (LTsq =
-13,4 °C), kterd pfekonala kontrolni odridy Lunet
(LTso = -13,2 °C) a Marinka (LTsy = 11 °C). Vy3§{
mrazuvzdornost neZ u odriidy Marinka prokazaly odru-
dy Famosa (LTsy =~-12,3 °C), Kira (LTs,=-12,0 °C),
témé&f na stejné drovni byly odridy Magie (LTsq =
-10,9 °C) a Monaco (LTsq = —10,6 °C). Nizkou mra-
zuvzdornosti se vyznaCovaly odriidy Labela (LTs, =
-9,4 °C) a Colombo (LTs, = -9,6 °C).
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[1I. Primérné hodnoty mrazovych testi v letech 1992 az 1994 (le-
talni teplota LTy, ve “C) — Average values of frost tests for the years
1992 to 1994 (lethal temperature LTy, in °C)

Odriida! Prosinec® | Leden® Biezen® Primér
Lunet -10,7 -11,8 -9,8 -10,8
Labela -11,0 -9,7 -9,2 -10,0
Pastoral -10,4 -11,9 9,6 -10,6
Famosa -10,8 -11,0 -9,5 -10,4
Marinka -10,8 -11,0 -9.3 -10,2
Monaco -10,0 -10,4 -9,7 -10,0
Kira -10,0 -11,3 -9,0 -10,0
Magie -9,5 -10,2 -8,7 -9,5
Colombo -10,0 -9.,6 -8,3 -9.3
Priimér? -10,4 -10,8 -9.2 -10,1

lvan'ety. 2avemge. 3December, 4Janunry. SMarch

1V. Prib&h potasi (I. pololeti 1993, Cerveny Ujezd) — Weather pat-
tern (Ist half of 1993, Cerveny Ujezd)

A 2 | Teplota ve 2 m | Teplota ve 2 m

Mésic! Uhr?nfrr:)kk nad zemf nad zem{

(°C) max. (°C) min.
1. 21,8 13,5 -17.,9
2 353 6,6 -16,8
3. 71 16 =97
4. 10,5 23,9 -3,9
5. 42,2 27,2 4,6
6. 84,6 30,6 52

'month, %sum of precipitation, 3temperature 2 m above ground

Pfi bieznovém odbéru, ktery byl vzhledem k nepfiz-
nivym podminkdm pfedjafi (zmrzld pida) opoZdény,
byla mrazuvzdornost pomé&rné nizkd a mezi odridami
nebyly zjidtény pifli§ velké rozdily. VSechny odridy
piezimovaly vcelku uspokojivé, podle zjisténych pri-
mérnych hodnot letdlnich teplot nejvice mrazuvzdorné
byly odriidy Lunet a Pastoral (LTsq =—11 °C), za nimi
nasledovala odrida Famosa, Kira, Marinka, mrazu-
vzdornost s LT5, pod —10 °C byla zji§téna u odriid Lu-
net, Magie, Colombo.

Ve vegetacnim obdobi 1993/1994 (tab. II) byly od-
ridy vysety 20. 9., coZ odpovidd agrotechnické lhité
seti vicefadych je¢ment, a do ndstupu zimy vSechny
odriidy odnoZovaly (21 aZ 23 DC), vzrostné vrcholy
byly ve II. etap& organogeneze a mezi odridami nebyly
zjistény Zadné rozdily. Podminky pro rist a vyvoj od-
rid byly vcelku pfiznivé. Zima byla pomérné mirnd,
bez extrémné nizkych teplot (tab. V).

Pfi prosincovém odbéru byla nejvice mrazuvzdornd
odriida Labela (LT5q = —11 °C), kterd pfekonala nepa-
trné ob& kontrolni odridy (Lunet LTsy = -10,6 °C,
Marinka LTs; = -10,4 °C), letdIn{ teplota niZ$i neZ
-10 °C byla u viech zbyvajicich odriid, nejméné mra-
zuvzdornd byla odrida Magie. Pfi lednovém odbéru
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V. Priibéh pocasi (podzim/zima 1993/1994, Cerveny Ujezd) — We-
ather pattern (autumn/winter 1993/1994, Cerveny Ujezd)

g 2 | Teplota ve 2 m | Teplota ve 2 m

Mésic! Uhr?n:::)ie k nad zemi® nad zemi

(°C) max. (°C) min.
9. 46 25,1 -0,5
10. 49,6 20,6 -4,0
11. 473 8,8 -12,9
12, 53,6 11,9 -12,0
| 24,2 11,7 -8,5
2. 13,7 13 -16,4
3, 52,2 17,4 -4,0

For 1-3 see Tab. IV

byla nejvice mrazuvzdornd odriida Marinka (LTs,
-10,9 °C), Kira (LTsg = —10,5 °C), Lunet (LTsq
-10,4 °C), Pastoral (LTs5y=-10,3 °C), Monaco (LTsg =
-10,2 °C). Nejméné mrazuvzdornd byla opét odrida
Magie (LT5¢ = -9,4 °C).

Pfi bfeznovém odbéru zistala mrazuvzdornost od-
rud na stejné drovni jako v lednu, u nékterych odrad
byla dokonce vyssi (Labela, Famosa, Magie). Tento jev
lze vysvétlit tim, Ze zaCdtkem bfezna byly rostliny jesté
ovlivnény podminkami kréitkého dne a niZ§imi teplota-
mi, a tudiZ nedoslo k pfechodu z vegetativni faze do
generativni, kterd je spojena s poklesem mrazuvzdor-
nosti a schopnosti se otuZit (Petr et al., 1983).

Pokud porovndme obé& vegetadni obdobi s rozdil-
nym terminem seti, vice mrazuvzdorné byly odridy za-
seté koncem zafi v roce 1992, a to v zimnich mé&sicich
prosinec a leden v priméru o 1 °C, mrazuvzdornost
v bfeznu byla v roce 1993 niZ8i neZ v roce 1994
o 1,7 °C. Zde je nutné pfihlédnout k povétrnostnim
podminkdm zimy 1992/1993 (tab. IV), kdy v lednu by-
la miniméln{ teplota na Vyzkumné stanici Cerveny
ijezd -18,2 °C, v unoru -17,1 °C, bfeznu —-10,2 °C.
Zima v roce 1993/1994 méla minimadlni teploty v dnoru
(tab. IV).

Mrazuvzdornost dvoufadych je¢ment ve dvouletém
sledovani (tab. IIIT) byla v priméru niZ§i neZ u viceradé
odridy Lunet. K letdlnim hodnotdm odridy Lunet se
pfibliZovaly odriidy Pastoral a Famosa, které byly vice
mrazuvzdorné neZ kontrolni odriida Marinka. Na drov-
ni mrazuvzdornosti dvoufadé odriidy Marinka byly od-
ridy Labela, Monaco, Kira. Nizkd mrazuvzdornost
(pod LTso = -10 °C) byla u odriid Magie a Colombo.

Potvrdila se pozorovini fady autorli o zméndch re-
zistence ozimych obilnin b&hem zimy (Segefa,
1974; Prasil et al., 1989). Nejvice mrazuvzdorné
byly odriidy pfi lednovych odbérech, coZ souvisi s pro-
cesem otuzovani (Tumanov, 1967).

Vsechny sledované odridy dvoufadych je¢mend
mély niZ$i mrazuvzdornost (vyjimku tvofila odrida
Pastoral — leden 1993) neZ kontrolni vicefadd odriida
Lunet.
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ZAVER

V prib&hu let 1992 aZ 1994 byly mrazovym testem
zkouSeny a porovndvany dvoufadé ozimé jeCmeny La-
bela, Pastoral, Famosa, Monaco, Kira, Magie, Colombo
s kontroln{ odriidou dvoufadého ozimého je¢mene Ma-
rinka a vicefadou odriidou Lunet.

V podzimnim ristu a vyvoji mezi odridami nebyl
zjidt&n Z4dny rozdil. Stupeii riistu a vyvoje byl ovliv-
nén terminem seti, pfi¢emZ odrudy zaseté 20. 9. do
nastupu zimy odnoZily a dosdhly II. etapy organogene-
ze vzrostného vrcholu, zatimco odriidy zaseté koncem
zaff do ndstupu zimy vytvofily prvé listy a vzrostné
vrcholy byly v I. etap€ organogeneze.

Odrtidy zaseté koncem z&ff byly vice mrazuvzdorné
(o 1 °C) neZ odriidy zaseté v agrotechnické lhité ozi-
mych vicefadych jeSmeni. Toto zjiStén{ je pfedmétem
dalsiho sledovéni.

Nejvy3$8i mrazuvzdornosti ze sledovanych odrid se
vyznaCovaly odriidy Pastoral a Famosa, které se piibliZo-
valy vicefadé odriidé Lunet. Na irovni odridy Marinka
byly odridy Labela, Monaco, Kira. NejniZ¥{ mrazu-
vzdornost{ se vyzna¢ovaly odriidy Magie a Colombo.

Pokusy potvrdily, Ze dvoufadé odridy ozimého jeé-
mene maji pfevaZné niZ§i mrazuvzdornost neZ vicetadé
odridy.

Podle dosaZenych vysledkli v mrazovych testech
jsou do naSich podminek vhodné odriidy Pastoral a Fa-

mosa, méné vhodné odriidy Labela, Monaco a Kira.
Jako nevhodné hlavné v chladnéjsich ziméch se ukazujf
odridy Magie a Colombo.
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ZAPLEVELENI OBILNIN VE VZTAHU K PREDPLODINAM

WEED INFESTATION OF CEREALS IN RELATIONSHIP TO FORECROPS

V. Kohout', H. Zahradnikova® .

! Czech University of Agriculture, Praha, Czech Republic
2Regional Administration of Plant Protection, State Institute for Agricultural Supervision
and Testing, Plzeri, Czech Republic

ABSTRACT: In long-term investigation of weed infestation of winter wheat and spring barley stands in some enterprises of
Central and Eastern Bohemia great differences in weed infestation by some weed species were recorded in different years in
dependence on forecrops. The following weeds were investigated: coach grass, wild oat, bedstraw, scentless mayweed, and
silky bent grass. In investigated winter wheat stands the occurrence of fertile stems of coach grass much varied and the most
occurred in wheat stands cultivated after clover crops, above all, after sugar beet, potatoes, and winter rape as well. In spring
barley stands the coach grass appeared much less. The highest incidence was recorded after cereals as forecrops, especially
after winter wheat, basically, it did not occur after sugar beet. Mature caryopses of coach grass can fall out of seed very
easily and they represent a potential danger to generative reproduction of coach grass in arable soils in the case of minimal
soil cultivation, especially in rotations of winter crops. The root system of the coach grass is weakened by cultivation in
rotations of winter crops in minimum and more and more frequently the plants complete the development and create the
caryopses. Caryopses often remain in closed spikeletes and may spread in badly cleaned seed of cereals. Marked differences
were achieved in the occurrence of fertile panicles of coach grass between stands of winter wheat and spring barley for the
benefit of greater weed infestation of spring barley. The coach grass occurred least in winter wheat cultivated after clover
crops, but also after winter rape in the crop rotation: winter barley, winter rape, winter wheat. In winter barley coach grass
appeared the most if it was cultivated after cereals as forecrops, especially spring crops, but also on heavier soils and after
sugar beet and silage maize. In investigation of weed infestation of stands of winter and spring cereals literary data have been
confirmed on significantly higher representation and greater production of generative organs in silky bent grass, bedstraw,
and scentless mayweed in winter wheat stands than in spring barley stands regardless of the forecrop. These data were
confirmed also by analysis of natural seed and seed production stands of cereals where it has been showed that coach grass
and bedstraw belong to the most spread species which can be spread also by the seed.

weeds of cereals; coach grass; bedstraw; wild oat; silky bent grass

ABSTRAKT: Pii dlouhodobém sledovéni zapleveleni porostii ozimé p3enice a jarnfho jeémene ve vybranych podnicich
stfednich a vychodnich Cech se ukazaly znacné rozdily v zapleveleni nékterymi druhy pleveld v jednotlivych letech v z4vis-
losti na predplodinéch. Sledovéany byly pyr plazivy, oves hluchy, svizel pfitula, hefménkovec pfimofsky a chundelka metlice.
U sledovanych porostli 0zimé p3enice vyskyt plodnych stébel pyru plazivého velmi kolisal a nejvice se vyskytoval v porostech
pSenice zafazené po jetelovinich, nejméné po cukrovce, bramborich, ale i po ozimé fepce. V porostech jarnfho je¢mene se
pyr plazivy vyskytoval podstatné méné. Nejvétsi vyskyt byl po obilnich pfedplodinéch, zvl4sté po ozimé pSenici; v podstaté
se nevyskytoval po cukrovce. Podstatnych rozdil bylo dosaZeno i ve vyskytu plodnych lat ovsa hluchého mezi porosty ozimé
pSenice a jarniho jeCmene ve prospéch vétiiho zapleveleni jarniho je¢mene. Nejméné se oves hluchy vyskytoval v ozimé
pSenici zafazené po jetelovindch, ale i po ozimé fepce ve sledu ozimy je¢men, ozimd fepka, ozim4 pSenice. U jarniho jeSmene
se vyskytoval oves hluchy nejvice tehdy, byl-li zafazen po obilnich pfedplodinich, zvI43té jafindch, ale na t€Z3ich pidich
i po cukrovce a sildZni kukufici.

plevele obilnin; pyr plazivy; svizel pfitula; oves hluchy; chundelka metlice

UvoD cionarni pokusy jednozna¢né potvrdily zédkladni vliv
osevnich postupli na eventudlni pfemnoZeni nékterych

Zmény ve struktufe plodin a pfevaha ozimi v osev-  plevelnych druhi, coZ je v soudasné dob& moZné regu-
nich sledech pfi vy$i drovni hnojeni primyslovymi lovat pfedeviim vhodnym vyb&rem herbicidi (Ze-
hnojivy jsou jednou z pfi¢in zm&n v zastoupeni plevel- maédnek, 1982). Obecné se prodluZuje vegetaéni doba
nych druhti na ornych pidich (Vrko¢ et al,, 1970; plodin (Coufal, 1981) a postupné se zkracujici me-
Majerikovi, Simon, 1983 aj.). Dlouhodobé sta-  ziporostni obdobi (Kvé&ch, 1983) vede k uplatnénf
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menSiho po&tu dkont zpracovéni pidy, a tim i k rozsi-
fovéni vyb&Zkatych plevell v agrofytocen6zéch (Ko -
hout, 1987).

Samotnd minimalizace zpracovéni pidy je jednou
z pii¢in, Ze vysemen&nd semena plevell zlstdvajf
v hornich vrstvdch ornice a daleko lépe se z padni za-
soby mobilizujf neZ v pfipadé jejich promiseni do celé
orni¢nf vrstvy (Kohout, 1991). Dvofdk, Krej-
&if (1982) zjistili vyznamné rozdily v zaplevelen{
obilnich sled mezi klasickym zpracovanim ptdy, mél-
kou kultivaci a bezorebnymi systémy. Pfi dlouhodo-
bém setf obilnin do nezorané piidy se rozsifily chundel-
ka metlice, hefmdnkovec pifmoisky a vytrvalé druhy
jako pyr plazivy, pcha¢ oset, ale i Sirokolisté §foviky
a pampelidka lékarsk4.

V piedloZené prici sledujeme intenzitu vyskytu ple-
velnych druhil v obilnindch s ohledem na pfedplodinu
a zvl4§tni pozornost vénujeme studiu pomérného za-
stoupenf{ jednotlivych druhii pleveli v pfirodnim osivu
a semenafskych porostech obilnin.

Vyznamny podil na zménédch plevelné skladby na
polich mély v poslednim desetileti rostoucf ddvky agro-
chemikalif (zv14§t€¢ herbicidy a primyslovd hnojiva),
ale i hnojiva statkovéd s vysokym obsahem semen ple-
veld ( Zemdnek, Mydlilovad, 1970; Vrko¢,
Kfisfan, 1972; Kohout, 1987 aj.). Tyto skuted-
nosti popisujf jiZz Hron, Vodédk (1959). Hron
(1979) dopliiuje, Ze zmény v agrofytocenézach se tyka-
ji nejen pleveld, ale i kulturnich rostlin.

MATERIAL A METODA

Zakladni pozornost byla vénovéna evidenci zapleve-
len{ porost ozimé p3enice a jarntho je¢mene ve vybra-
nych podnicich stfednich a vychodnich Cech v letech
1985 aZ 1992. Ve shodé s metodikami pleveldfského
vyzkumu (Hron, Kohout, 1967) byla uplatnéna
pfedevs§im metoda odhadové a metoda pocetni. Ve sle-
dovanych porostech obilnin bylo evidovano i eventuél-
ni pouZiti herbicidi, které zastoupeni pleveli v poros-
tech vyznamné ovliviiuji. U hodnoceni porosti byly
vyuZity i ddaje z tzv. karet honi, které v del¥im &aso-
vém useku eviduji zastoupen{ plodin v jednotlivych le-
tech, eventudlné i pouZité agrochemikélie a dkony
zpracovani pudy.

V SirSich souvislostech bylo vyuZito i archivnich
lidajii z isticich stanic osiv a tdajl SKZUZ o polnich
prehlidkach mnoZitelskych porosti obilnin (Zahrad-
nikovd, 1993). V disticich stanicich osiv v Chotimé-
fi (okres DomaZlice), Trityné (okres Klatovy), Dobfa-
nech (okres Plzeii-jih) a v Radnicich (okres Rokycany)
byly v letech 1986 aZ 1991 zaznamenény po ty semen
a plodii pleveli pfi vstupnich rozborech pfirodniho osi-
va. Celkem bylo pouZito 3 804 rozborovych karet. Z4-
kladn{ sledovanou hodnotou bylo druhové zastoupeni
semen pleveld v rozborovanych vzorcich vyjadfené
procentudlng s uvedenou smérodatnou odchylkou.
Vzhledem k tomu, Ze je pifrodnf osivo ochuzeno o ple-
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vele, které se vysemeni na poli nebo se vycisti Zaci
mléti¢kou (chundelka metlice, hefmankovec pfimofsky
aj.), byly tdaje doplnény o poznatky z uzndvaciho fi-
zeni 513 mnoZitelskych porostd obilnin na okrese Pl-
zefi-jih. Ve shod€ s pfislu§nou normou pro dany stupeii
mnoZeni jsou zaznamendvany plevele na plose 100 m?
bud podetné, nebo odhadem péti¢lennou stupnici.

V piedloZené prici vyjadiujeme zastoupené plevele
procentudlné z primérnych hodnot zapleveleni viech
prehliZenych porosti.

VYSLEDKY A DISKUSE

Z vysledkl evidence jednotlivych porostli ozimé
pSenice a jarniho jemene ve stfednich a vychodnich
Cechéch vyrazné vystupuje pyr plazivy, ktery jako nej-
roz§ifenéjsi plevel na ornych puddch vytvafi rozdilné
mnozstvi plodnych stébel v ozimech a jafindch (tab. I).

Byly zaznamendny podstatné rozdily mezi ozimou
pSenici a jarnim je¢menem. U 235 sledovanych poros-
th ozimé pSenice vyskyt plodnych stébel pyru plazivé-
ho velmi kolisal a nejvice se vyskytovala plodna stébla
v porostech ozimé p3enice zafazené po jetelovinich,
nejméné po cukrovce, bramborach, ale i po ozimé fep-
ce. V porostech jarniho je¢mene se pyr plazivy vysky-
toval podstatné méné, nejvyssi vyskyt byl po ozimé
pSenici, v podstaté se nevyskytoval po cukrovce.

Dozrdlé obilky pyru se snadno vysemeriuji jesté pied
sklizni obilnin a predstavuji potencidlni nebezpedi ge-
nerativnfho rozmnoZovédni pyru na ornych pidéch
v pfipadé minimélniho zpracovani pidy, zvI43té ve sle-
dech ozimi.

Podle naSich pozorovani neni zanedbatelné ani $ite-
ni pyru osivem obilnin, pfestoZe obilka pyru se podstat-
né velikostf 1i§f od obilky obilnin. Pfi vysokém zastou-
peni pyru v porostech obilnin zlstdvaji mnohé obilky
pyru pevné uzavieny v klascich pyru, ktery obsahuje tfi
aZ pét obilek. Tyto shluky se hmotnosti a velikosti bliZ{
obilce obilniny a mohou zlstat i ve vy&i¥téném osivu.
Podobné tomu je i s pchacem osetem, jehoZ nazky se
v prirodnim osivu obilnin vyskytuji ve fragmentech tbo-
ri a mohou tudiZ z&4sti proniknout do vy<i§téného osiva.

I. Vyskyt pyru plazivého v porostech ozimé pSenice a jarnfho
jemene v oblasti stfednich a vychodnich Cech v letech 1985 aZ
1990 (pocet plodnych stébel na 100 m?) - Occurrence of coach grass
in the stands of winter wheat and spring barley in the region of Central
and Eastern Bohemia in the years 1985 to 1990 (number of fertile stems
per 100 m?)

Sledovany rok' Ozim4 pienice? Jarni je¢men?
1985 18,2 1,6
1986 15,3 0,5
1987 12,8 1,2
1988 214 0,3
1989 17,5 1,3
1990 24,1 0,8

linvest:igz\tcd year, Zwinter wheat, Jspring barley
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Za normélnich podminek byly ozimé obilniny zaple-
veleny vice neZ jafiny. Byly potvrzeny literdrni idaje
(Hron, Voddk, 1959; Majerikova, Simon,
1983) o podstatné vyS$im zastoupeni a vétsi produkci
generativnich orgdnt u chundelky metlice, svizele pfi-
tuly, hefmankovce pifimoiského v porostech ozimé pse-
nice neZz v porostech jarniho je¢mene bez ohledu na
pfedplodinu.

Podstatnych rozdili bylo dosaZeno ve vyskytu plod-
nych lat ovsa hluchého mezi porosty ozimé psenice a jar-
niho je¢mene ve prospéch vétsiho zapleveleni jarniho jed-
mene. Nejméné se vyskytoval oves hluchy v ozimé
pSenici zafazené po jetelovindch, ale i po ozimé fepce ve
sledu ozimy je¢men, ozimd fepka, ozimd pSenice. U jar-
niho je¢mene se vyskytoval oves hluchy nejvice tehdy,
byl-li zafazen v obilnich sledech, zvlasté jafinach, ale na
téz8ich pidach i po cukrovce a silazni kukufici.

Ve vétsiné sledovanych let jsou zapleveleny ozimé
obilniny ovsem hluchym méné neZ jafiny proto, Ze v do-
bé intenzivniho vzchdzeni tohoto plevele zjara jsou po-
rosty ozimi jiZ zapojeny a vzchdzenf je zabrdnéno. Pfe-
sto diky rozdilim v ndstupu jara jsou jeden aZ dva roky
v desetileté fadé, kdy jsou ozimy zapleveleny vice neZ
jafiny. Jde o roky s opozdénym jarem po tuhé zimé,
kdy lze o&ekdvat v&t3i zapleveleni oziml neZ jafin.

Naopak dfivéjsi seti jafin pfi dfivéj§im nédstupu jara
znamend také nejvétsi zapleveleni ovsem hluchym a ji-
nymi pleveli, protoZe po zaseti dfive na jafe ve vét§iné
pfipadi jesté pfichdzi obdobi nizkych teplot, porosty
vzchézeji a zapojuji se pomalu a vzchdzejici oves hlu-
chy se v nich daleko l1épe uplatni. Podobné je tomu
i s pleveli, které mohou vzchdzet i pii niZ8ich teplotach
vzduchu a pidy, jako je hefménkovec piimofsky, svi-
zel pfitula, konopice polni, pohanka svlaécovitd, hof¢i-
ce rolni, fedkev ohnice apod. Naopak pozdégji zasetd
obilnina pfi pozdéj$im ndstupu jara v disledku vysSich
teplot vzduchu a pfiznivé pidni vlhkosti a diky vysoké
energii klienf a vzchdzen{ zapojuje porost velmi rych-
le a daleko lépe se ubrdni zapleveleni ovsem hluchym.
Oves hluchy md oproti obilnindm pomalejsi pocéateéni
rist a rozvleklé vzchdzeni (obilky ovsa vzchazeji z riz-
nych hloubek), a proto se uplatiiuje v obilninich ve
vét§im rozsahu piedevsim v letech, kdy obilnina na jafe
dlouho nezapojuje porosty.

Pfi srovndvani zapleveleni pfirodniho osiva a mnoZi-
telskych porosti obilnin na okrese Plzeri-jih v letech 1986
aZ 1991 se ukdzalo, Ze nejcastéji se vyskytujicimi plevel-
nymi druhy byly pyr plazivy a svizel pfitula. V pfirod-
nim osivu ozimé p3enice byl pyr plazivy zastoupen
v 69,29 %, u mnozitelskych porostd v 37,10 %
(obr. 1). Podobné se svizel pfitula hojné vyskytoval
v pfirodnim osivu i v mnoZitelskych porostech.

U mnoZitelskych porosti je druhové zastoupeni pleve-
1i pestiejii neZ u prirodniho osiva, nebot n&které plevelné
druhy vysemeiiuji jiZ na poli a mnohé jsou odstranény pfi
prvoci§téni v Zaci ml4ti¢ce (chundelka metlice, hefman-
kovec pfimofsky aj.). Chundelka metlice se vyskytovala
pfedeviim v porostech ozimych obilnin. Vyjimku tvofil
v nékterych letech oves s 5,54 %.
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Osivo MnoZitelské porosty

ozima psenice

oves

1. Grafické zndzornéni zastoupeni plevelnych druhi (%) v ptirodnim
osivu a mnoZitelskych porostech v okrese Plzefi-jih — Diagram of
representation of weed species (%) in natural seed and reproduction
stands of the district Plzefi-South

osivo — seed, mnoZitelské porosty — reproduction stands, ozimd
pSenice — winter wheat, ozimy jemen — winter barley, ozimé Zito +
tritikale — winter rye + triticale, jarn{ je¢men — spring barley, oves —
oats
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IL. Zkratky botanickych nézvi plevell — Abbreviations of botanic names of weeds

Plevelny druh! Latinsky nizev? Zkratka®
Hefménkovec pf{mofsky* Tripleurospermum maritimum (L.) SCU.BIP Hpt
Hof¢ice rolnf® Sinapis arvensis L. H
Chrpa modrak$ Centaurea cyanus L. Chm
Chundelka metlice’ Apera spica-venti (L.) PAL.-BEAUV. Chu
Kokogka pastusf tobolka® Capsella bursa-pastoris (L.) MEDIK Kpt
Konopice polnf’ Galeopsis tetrahit L. Kp
Merlik bilg!® Chenopodium album L. Mb
Oves hluchy!! Avena fatua L. Oh
Penizek rolni!? Thlaspi arvense L. Per
Pchég oset!? Cirsium arvense (L.) SCOP. Pch
Pohanka svla&covit4!4 Fagopyrum convolvulus (L.) H. GROSS Ps
Pomnénka rolni's Myosotis arvensis (L.) HILL Por
Pyr plazivy'® Elytrigia repens (L.) DESV. Py
Rdesna'’ Polygonum L. Rsp
Rmen roinf'® Anthemis arvensis L. RRo
Redkev ohnice'® Raphanus raphanistrum L. Ro
Svizel piitula® Galium aparine L. Sp
Stoviky?! Rumex L. $sp
Vikve? Vicia L. Vsp
Violka trojbarevng®? Viola tricolor L. Vvt

'weed species, 2Latin name, “abbreviation, *scentless mayweed, 5yellow maustard, ®cornflower, Tsilky bent grass, “shepherd's purse, *common
hemp nettle, Ydungweed, Mwild oat, field pennycress, Bthistle, '*black bindweed, '*common forget-me-not, 16coach grass, knotweeds,
"8¢orn chamomile, l"wikg radish, *bedstraw, 2'docks, *¥etches, heart’s ease

I pfes intenzivni pouZivani herbicidd v mnoZitel-
skych porostech obilnin je moZné predpoklddat $ifeni
plevell osivem obilnin. Zejména niZ¥imi stupni mno-
Zeni osiva ve shodé s normou miZe byt zavlecen svizel
pfitula, oves hluchy i pyr plazivy na pozemky, kde se
dosud nevyskytoval.

Zkratky botanickych ndzvi pleveld uvddi tab. II.
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ANALYZA VLIVU RUZNYCH PREDPLODIN,
STUPNOVANEHO HNOJENI N, ROCNIKU
A STANOVIST NA VYNOSY ZRNA OZIME PSENICE

ANALYSIS OF THE EFFECT OF DIFFERENT FORECROPS,
INCREASED N-FERTILIZATION, WEATHER IN THE YEARS
AND SITES ON WINTER WHEAT YIELDS

M. Vach, F. Vrkod

Research Institute of Crop Production, Praha-Ruzyné, Czech Republic

ABSTRACT: The results of two series of polyfactorial field trials in Praha-Ruzyné (soil type: luvisol) and in Lukavec
u Pacova (soil type: dystric cambisol) obtained in the years 1985 to 1991 were evaluated from the point of view of the effects
of sites, weather conditions in the years, different forecrops and three levels of N-fertilization (including mutual interactions
of these factors) on the winter wheat yields. The yield variability was affected by studied factors in this order: weather
conditions, forecrops, sites, N-fertilization. Significant effect of convenient forecrop was not compensated by high doses of
N-fertilization to unsuitable forecrop oats. In the mean of experimental years the yields of winter wheat grain without
N-fertilization after leguminous fodder lay, clover and peas on luvisol were higher by 0.08 to 1.20 t.ha™', on cambisol by as
much as 0.72 t.ha™! in comparison with oats as forecrop with the application of 100 kg N.ha™, Highest increments of winter
wheat grain yields obtained by 1 kg N in mineral fertilizers were gained on less fertile cambisol in Lukavec u Pacova after
the forecrop oats (+13,9 kg). As the result of more suitable moisture conditions and high efficiency of N-fertilization on this
site, the significance of lower grain yields in comparison with more fertile luvisol in Praha-Ruzyné& was not confirmed. On
the basis of regression analysis and model economic calculations the most effective doses of N for winter wheat following
different forecrops were determined.

winter wheat; year; forecrop; site; N application rates

ABSTRAKT: Ze dvou sérif polyfaktoridlnich polnich pokusii na hnédozemnf{ plidé v Praze-Ruzyni a hnédé piidé v Lukavci
u Pacova byl v letech 1985 aZz 1991 vyhodnocen a kvantifikovén vliv stanovi§té, roéniku, riiznych pfedplodin, ti stupid
hnojen{ N (véetn& vzdjemnych interakci téchto faktorl) na vynosy zrna ozimé p¥enice. Pofadi vlivu sledovanych faktorli na
variabilitu vynost bylo: roénik, pfedplodina, stanovi$té, hnojeni N. Vyrazny vliv vhodné pfedplodiny nenahradily ani vysoké
déavky hnojeni N k nevhodné pfedplodiné (ovsu). V priméru pokusnych let byly vynosy zrna ozimé psSenice bez hnojeni N
po luskovinné smésce na zeleno, po jeteli a hrachu v Praze-Ruzyni o 0,08 az 1,20 t.ha™'a v Lukavci u Pacova az o 0,72 t.ha™'
vy$§i neZ po pfedplodiné ovsu pfi aplikaci 100 kg N.ha™, Nejvyssi piiristky vynosh zrna ozimé pSenice pripadajici na 1 kg
N v primyslovych hnojivech byly zjiitény na méné drodné hnédé plidé v Lukavci u Pacova po predplodiné ovsu (+13,9 kg).
V disledku piizniv&j¥ich vidhovych poméri a vysokého efektu hnojenf N zde viak nebyla prok4zédna statisticky niZ§{ pro-
dukce zrna v porovnan{ s rodné&j§fmi hnédozemnimi pidami v Praze-Ruzyni. Na zdklad& regresni analyzy a modelovych
ekonomickych propoétd byly zjistény nejefektivnéjsi davky N k ozimé pSenici po riznych pfedplodindch.

ozim4 pSenice; ro¢nik; predplodina; stanovi$té; hnojeni N

.

UvoD

Vynos polnich plodin je vysledkem komplexniho
plsobeni &lovEkem ovlivnitelnych i neovlivnitelnych
faktord, projevujicich se v priib&hu riistu a vyvoje rost-
lin. PouZivéni novych produktivn&jsich odriid a zmény
v technologii pé&stovani polnich plodin mé&ni &asto nale
pfedstavy o reakci plodin na péstitelské faktory, o je-
jich vyznamu a postaveni. Zatimco jednotlivé otdzky
pfedplodin, hnojeni apod. byly astym pfedmétem vy-
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zkumu, je stile milo exaktnich ddaji o komplexnim
vlivu a vzdjemnych interakcich péstitelskych faktord,

a to jednak mezi sebou, jednak k podminkdm rdznych

stanovi¥t a k pové&trnostnim podminkdm ro&nikd. Pod-
klady v tomto sméru lze ziskat jen z dlouhodobych po-
lyfaktoridlnich polnich pokusii na vice stanovistich.

Z tady naSich i zahrani¢nich praci (Spaldon,
1988; Vrko¢ etal., 1990 aj.) vyplyv4, Ze povétrnost-
nf podminky (tj. faktor ro¢nik) majf u vétsiny plodin za
nésledek vyrazngjsi vykyvy vynost v jednotlivych le-
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tech neZ rozdflnd stanoviit& &i dal3f ovlivnitelné fakto-
ry na daném stanovisti.

V souéasném trZnfm hospodéfstvi je pfi zabezpelenf
vysoké a kvalitnf produkce plodin z4sadnfm poZadav-
kem maximéln{ ekonomickd efektivnost pouZfvanych
vstupll, zejména agrochemikalif, vyuZitf co nejefektiv-
n&j8fch agrotechnickych zdsahd, vhodnych pfedplodin,
odrid apod.

Cflem fe$ené problematiky bylo komplexn& vyhod-
notit vliv sledovanych faktord a jejich vzdjemnych in-
terakcf na vynosy zrna ozimé pSenice pfi minimélnfch
finan&nich vkladech zejména na hnojenf N.

MATERIAL A METODA

Problematika byla sledovéna v letech 1985 aZ 1991
ve dvou sérifch polyfaktoridlnfch polnfch pokusd na
stanovi§tich Praha-Ruzyné a Lukavec u Pacova. V pol-
nich pokusech byl u ozimé p3enice vZdy po tfi aZ Styfi
pokusné roky a na dvou stanovistich hodnocen vliv
riznych pfedplodin a stupfiovaného hnojenf N. Z4klad-
nf charakteristiky t&chto pokusnych stanovit jsou uve-
deny v tab. I.

Metodika pokusii v letech 1985 aZ 1987

Ozimé pSenice (odrida Vala, vysevek 5 mil. klf&i-
vych semen.ha"l) byla zafazena ve dvou osevnich po-
stupech po tfech riiznych pfedplodindch (hrdch sety,
oves sety a jetel lu¢nf) takto:

Qsevnf B
postup

1.  hréch sety' oves + peluska na zmo
2. ozim4 pSenice I jetel ludnf
* . .
3. ovessety '’ ozim4 pSenice
4.  ozimd pSenice II jarnf jeémen
* zaordvka 5 tha! pSeniéné sldamy + 50 kg N.ha™!

gsl’ran amonny)
zaoréivka 20 tha™! chlévského hnoje

Dévky N v primyslovych hnojivech (ledek amonny
s vépencem) byly pouZity ve tfech stupnfch (kg.ha™ )
=0
Nz =60 (30 + 30)
N3 = 100 (30 + 30 + 40)

Hno;eni P a K (jednotné ddavky 44 kg P.ha’l, 83 kg
K.ha™!) bylo realizovdno ka¥doro&n& na strnidt a zao-
réno. Pro jetel byl P a K pfedzdsobh& zapraven k pied-
ploding.

Metodika pokusti v letech 1988 a% 1991

Ozimd p§emce (odriida Zdar, vysevek 5 mil. klf&i-
vych semen.ha™ h byla zafazena po smésce v tomto
osevnfm postupu:
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1. luskovinnd sméska na zeleno
(peluska + bob) v Praze-Ruzyni
(peluka + oves) v Lukavci u Pacova
2. ozimé p§emce
3. cukrovka' (v Lukavci u Pacova brambory )
4, jarn{ je¢men
** zaorévka 30 t.ha™! chlévského hnoje

Dévky N (kg.ha'l) v pramyslovych hnojivech (le-
dek amonny s vdpencem):
Nl =0
N, =60 (30 + 30)
N3 = 120 (40 + 40 + 40)

Hnojen{ P a K bylo stejné jako v minulé pokusné sérii.
Vsechny polnf pokusy byly zaloZeny metodou kolmo

dé&lenych dflcl ve c‘.tyi‘cch opakovénfch. Velikost
skliziiové parcely byla 18 mZ,

Vysledky pokusii byly zhodnoceny analyzou rozpty-
lu pfi dvojném a trojném t¥{dénf, vynosové kfivky byly
vypodteny regresnf analyzou. V pifpad€ umist&nf sym-
bolil x pod sebou nenf mezi hodnotami pritkazny rozdfl,
kde se symboly x pod sebou nepfekryvajf, jsou rozdfly
hodnot statisticky vyznamné,.

VYSLEDKY A DISKUSE

Statistickd vyhodnocen{ samostatného vlivu jednot-
livgch faktorll na vynosy zrna ozimé pienice vdéetn&
jejich vzdjemnych interakcf z pokusné série v letech
1985 aZ 1987 a 1988 aZ 1991 shrnuje tab. I

Z vyhodnocenych vysledkl z let 1985 aZ 1987 je
ziejmé, Ze variabilita vynosd zrna ozimé p3enice byla
nejvice ovlivn&na podminkami jednotlivych ro&nfkd
a pfedplodinou. Faktor stanovi¥t& a hnojenf N plsobily
na zvy$enf vynost rovnéZ statisticky vyznamné, aviak
jejich d&inek byl jiZ zfeteln& slab¥f neZ vliv pfedcho-
zfch dvou faktorli. Na zdklad¥ vysledkl analyzy roz-
ptylu lze podle soudtu &tverch a hodnot F-testu vyjadfit
tento procentudlnf vliv sledovanych faktort na variabi-
litu vynost: roénik (61,0 %), pfedplodina (24,5 %),
stanovisté (8,6 %) a dusikaté hnojeni (5,9 %).

Z vysledkt let 1988 aZ 1991 bylo po jednotné pfed-
ploding pofadf vlivu jednotlivych faktort: ro&nfk
(77,4 %), hnojenf N (16,6 %) a stanovist& (6,0 %).

Tyto vysledky v podstaté koresponduji s naSimi df{-
v&j§fmi poznatky (Vrkod&, 1982; Skala, Kfi¥-
tan, 1989; Vach, Vrko¢&, 1989) i s poznatky za-
hrani¢nich autord (Spaldon, 1988; Sieling etal.,
1989 aj.). Ozimd p¥enice také vyrazné reagovala na
podmfnky jednotlivych ro&nikd, pfedplodinu a vliv sta-
noviSté. Intenzitu plsobenf t¥chto faktorli dokazuje
i skutecnost, Ze podle naSich vysledkd také hodnocené
interakce (ro¢nfk x pfedplodina, stanovi§t® x roénfk,
pfedplodina x hnojenf N, rodnfk x hnojenf N) doséhly
statistické vyznamnosti pfi P = 0,05.

Statistické hodnocenf rozdfli vynost mezi stupni
jednotlivych faktorl z obou pokusnych sérif uvadf
tab. III, z nfZ je patrnd priikaznost jednotlivych ronfkd
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1. Zékladn{ charakteristiky stanovidf polnich pokusd — Some basic characteristics of the sites of field experiments

Praha-Ruzyné

Lukavec u Pacova

Nadmofsk4 vy3ka' (m n. m.)
Vyrobni typ?

Piidni geneticky typ’

Pidnf druh®
Hloubka ornice!!
Priim&m4 roénf teplota'? (*C)
Suma ro&nich sréZek!? (mm)
Agrochemické vlastnosti ornice'4
Obsah humusu'’ (%)

Piidnf reakce' (pH)

P (Mehlich II, mg.kg™! pidy'7)
K (Mehlich II, mg.kg™! pidy)

(cm)

350
fepafsko-pieniény?
hn&dozem®
jilovitohlinits®
25-30
8,9
545

23

6,5

91,2
145,0

620
bramboréfsko-Zitng*
hn&d4 pida’
pfs&itohlinits'"
15-20
6,8
657

1,5

5.5

46,0
288,0

'altitudc, 2production type, 3beet-wheat, 4potato-rye. Ssoil genetic type, 6Iuvisol, 7cambisol, Stexture, 9clay loam, '
*sum of annual precipitation,

topsoxl
of soil

average annual temperature,

sandy loam, “depth of
agrochemical properties of topsoil, Shumus content, '%soil reaction,

II. Analyza rozptylu vynosl zrna ozimé pSenice — Variance analysis of winter wheat grain yields

Roky! Zdroj variability? Souget &tvercd? df F-hodnota® v?;‘:;:;‘rf“,‘i
stanovi§te* 13,67 1 75.21 XX
ro¥nfk* 113,17 2 311,31 XX
ptedplodina’® 45,54 2 125,27 XX
hnojeni N6 11,00 2 30,26 XX
1985-1987 stanovisté x ro¢nik 10,08 2 27,72 XX
stanovisté x pfedplodina 1,98 2 5,44 X
ro¢nik x piedplodina 545 4 7,50 X
stanovi$té x hnojenf N 0,06 2 0,17
roénik x hnojeni N 3,02 4 4,16
piedplodina x hnojeni N 8,37 4 11,51 X
stanovisté 425 1 37,72 XX
roénik 54,59 3 161,46 XX
1988-1991 hnojeni N 11,71 2 51,94 XX
stanovi$té x roénik 6,40 3 18,93 X
stanovisté x hnojen{ N 4,22 2 18,70 X
ro¢nik x hnojenf N 4,02 6 5,95
d.f. — podet stupiil volnosti'”
xx statisticky v§znamné pﬁ“ P =0,01
X statisticky vyznamné pfi P = 0,05
Iyeeu's. %source of variability, Jsite, 4ycar. st'orecrop, SN-fertilization, "sum of squares, 8 F-value, “statistical significance, number of degrees

of freedom, statistically significant at

mezi sebou, statistickd nevyznamnost vlivu stanovist
v pruméru pokusnych let, vyznamnost rozdili mezi
uginky sledovanych pfedplodin a statistick4 pritkaznost
stupfiovanych ddvek hnojeni N (hladiny N, vztaZené ke
hladindm N, a N3). Nezaznamenali jsme vSak rozdily
vynosii zrna ozimé pSenice dosaZené na vanantéch N,
oproti N3, tj. pfi 60 a 100, resp. 120 kg N. ha!

Priib&h kifivek vynosi zrna ozimé pSenice na sledo-
vanych stanovitich pfi stupiiovanych ddvkdch N a po
riiznych pfedplodindch v priméru pokusné série z let
1985 aZ 1987 je patrny z obr. 1 a 2, obr. 3 a 4 charak-
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terizuji samostatny vliv roéniku z let 1988 aZz 1991
a pokusnych stanovist.

Vyrazné nejvhodnéjsi piedplodinou pro ozimou p3e-
nici se zejména na stanoviiti Praha-Ruzyné ukézala
luskovinnd sméska zafazena v letech 1988 aZ 1991
v porovnédni s ostatnimi piedplodinami sledovanymi
v letech 1985 aZ 1987. Absolutné nejvyssi vynos zrna
ozimé penice (nad 7,3 t.ha ) byl dosaZen v letech
1988 a 1990. V letech 1985 aZ 1987 byly nejvyssi vy-
nosy zrna ozimé pSenice ziskdny na obou stanovistich
po jeteli luénim, zejména v piizniv&jSich vldhovych
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I11. Prim&mé vynosy zrna ozimé pSenice podle jednotlivych faktord —
Average winter wheat grain yields as depending on different factors

Statistickd
1 Vynos’
Faktor (Cha™) vgonghnal‘%“
1986 4,41 b3
1985 6,03 X
1987 6,08 X
2
Rotnlic 1989 5,12 X
1991 5,98 b3
1988 6,91 X
1990 6,95 X
Praha-Ruzyné 581 b3
Stanovits®
Lukavec
u Pacova 5.89 X
4 oves’ 4,85 X
Predplodina’
(1985-1987) hréch® 565 x
jetel” 6,02 X
N, 5.46 X
Dévka N* N, 6,07 X
N, 6,09 X
'factor, Iyear. Jsite, ‘forecmp. Soats, 6pea, "clover, ®N dose, 9yie:ld.

Ystatistical significance of differences

podminkdch na stanovisti Lukavec u Pacova (v porov-
nanf se stanovi§tém Praha-Ruzyné o 11,4 aZ 14,0 %
vy§8i), jak uvadéji obr. 1 a 2.

Nase vysledky jsou v souladu se zdvéry z literatury
(Kvé&ch a kol., 1985). Citovan{ autofi zhodnotili z4-
kladni pfedpoklady pouZiti riznych pfedplodin pro p&s-
tovan{ ozimé pSenice. Podobné poradi vhodnych pred-
plodin (jeteloviny pfi dostatku vldhy, luskoviny, v&as
sklizené okopaniny apod.) uvad&ji etni dal3f autofi.

Z vysledkl na obou sledovanych stanovistich déle
vyplyvé, Ze po pfedplodiné hrachu setém a jeteli luc-
nim postacila k zaji$t€n{ nejvyssiho vynosu zrna ozimé
plenice ddvka 60 kg N.ha™!. P¥i dévce 100 kg N.ha™!
jiZz dochdzelo v Lukavci u Pacova k redukci vynosi
v primé&ru let o 0,14 aZ 0,26 tha! oproti variantdm
hnojenym 60 kg N.ha™! (obr. 2). Po pfedploding ovsu
byl nejvyssi vynos zrna ozimé pSenice ziskdn na obou
stanoviStich na variantich hnojenych 100 kg N.ha™',
hodnoty v8ak v Zddném roce nedosahly vynosové trov-
né jako po pfedploding jeteli luénim nebo hrachu bez
aplikace dusikatych hnojiv.

Zatimco vliv riznych pfedplodin byl ve sledovanych
letech pomérné vyrovnany, byly zaznamendny vyrazné
ro¢nfkové vykyvy ve vynosu zrna ozimé p¥enice v pri-
méru sledovanych stanovi$t pfi riznych drovnich hno-
jeni N (obr. 3). Nejvyssf pfiristek vynosu zrna byl pfi
zvySeni dévky N z 0 na 60 kg.ha™' bez ohledu na sta-
novi§td zjistén v letech 1988 (1,25 t.ha™') a 1990
(0,99 t.ha‘l). Prudky pokles vynosi (zejména v roce
1989) byl zpiisoben znaénym deficitem de§tovych sra-
Zek (pouze 58 aZ 65 % dlouhodobého normélu v kritic-
kych fazich ristu a v§voje ozimé p3enice) a pozd&jsim
polehnutim porostu.
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1. Vynosy zrna ozimé p3enice pfi stupfiovaném hnojeni N po
riznych pfedplodindch na stanovisti Praha-Ruzyn& (primér let
1985-1987) — Winter wheat grain yields at graded N-fertilization
after various forecrops at the site Praha-Ruzyn& (average for the
years 1985-1987)
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2. Vynosy zrna ozimé pSenice pfi stupfiovaném hnojeni N po
riznych pfedplodindch na stanoviti Lukavec u Pacova (primér let
1985-1987) — Winter wheat grain yields at graded N-fertilization
after various forecrops at the site Lukavec u Pacova (average for the
years 1985-1987)

Vysvétlivky k obr. 1 a 2 — Explanations for Figs 1 and 2:
hréch - pea

jetel — clover

oves — oats

Na méné idrodné hnédé pidé v Lukavci u Pacova
v porovnéni s trodnéj§imi hné€dozemnimi pidami
v Praze-Ruzyni je bez ohledu na pfedplodinu ?atrny
markantni pozitivni vliv hnojeni N (1,21 t.ha™ zrna
ozimé p3enice pfi aplikaci 60 kg N.ha™') vzhledem
k nehnojenym variantdm (obr. 4).

Vzhledem k tomu, Ze v polnich pokusech byla zji3-
t€na riiznd G¢innost hnojeni N v zdvislosti na ptedplo-
diné, v modelovém pokusu jsme se zabyvali otdzkou
stanoveni optimélni ddvky N z hlediska dosaZenf{ ma-
ximdlni rentability p&stovéni ozimé p¥enice. Na zékla-
d& priim&rnych vynosi zrna ozimé p¥enice ve sledova-
nych letech jsme pomoci regresni analyzy propoéitali
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3. Vynosy zrna ozimé p3enice pfi stupiiovaném hnojenf{ N ve sle-
dovangch letech (primér stanovidf) — Winter wheat grain yields at

graded N-fertilization in the years under study (average for the sites)
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4. Vynosy zrna ozimé pSenice pfi stupiiovaném hnojeni N na pokus-
nych stanovistich (primér let 1988-1991) — Winter wheat grain
yields at graded N-fertilization at the experimental sites (average for
the years 1988-1991)

vynosové kfivky po jednotlivych predplodindch, které
jsou vyjadfeny ve tvaru kvadratické rovnice.

Na stanovisti Praha-Ruzyné:
po luskovinné smésce:

y = 6,26 + 0,00633 N — 0,000031 N>
po hrachu: y = 5,14 + 0,00655 N — 0,000043 N>
po jeteli luénfm: y = 5,27 + 0,01132 N - 0,000069 N>
PO ovsu: y = 4,05 + 0,02027 N - 0,000102 N2

Na stanovisti Lukavec u Pacova:
po luskovinné smésce:

y =524 + 0,03067 N - 0,000175 N2
po hrachu: y=5,86+ 0,01003 N - 0,000103 N2
po jeteli luénim: y = 6,27 + 0,00823 N - 0,000073 N2
po ovsu: y =4,16 + 0,02415 N - 0,000102 N2

Vypocdtené rovnice byly vyuZity pro hledani maxima
funkce, tj. pro zjisténi optimdlni ddvky N, pfi které
bylo dosaZeno maximadlniho zisku z 1 ha. Pfi ekono-
mické kalkulaci jsme vychdzeli z realiza¢ni ceny zrna
ozimé psenice 2 600 K& za 1 t a primérnych ndkladd
na cenu (véetné aplikace) 1 kg N.ha™! 18 K& Jako
ekonomicky nejvyhodnéjsi byly po jednotlivych pfed-
plodindch vypocteny tyto davky N (kg.ha"l):

Pokusné stanovisté

Pfedplodina

P Praha-Ruzyné :“;,l;%iz
Luskovinnd sméska 0 66
Hrich sety 0 15
Jetel luéni 32 10
Oves sety 65 85
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THE INFLUENCE OF TRIAPENTENOL USED IN SPRING
ON WINTER RAPE LODGING AND YIELD

VLIV JARNI APLIKACE TRIAPENTENOLU NA POLEHANI A VYNOSY
OZIME REPKY

W. Budzynski, T. Ojczyk
University of Agriculture and Technology, Olsztyn, Poland

ABSTRACT: This work presents the results of three three-year field experiments involving the use of triapentenol in winter
rape. The reaction of three winter rape varieties (E, 0, 00) to this growth regulator and its interaction to sowing density and
nitrogen fertilization level were examined. It was found out that the tested types of varieties reacted to triapentenol in the
same way. No more advantageous effect of this preparation in a denser field and with a higher level of nitrogen fertilization,
i. e. in the conditions causing more intense lodging, was found out. In all the experiments, triapentenol significantly (by
5-11%) reduced the stem final length and considerably (by 1.4-2.7 degrees in a 9-point scale) decreased the lodging of plants.
It had no considerable effect on the number od seeds per silique and on the mass of 1,000 seeds. It increased or had no effect
on the number of siliques per plant. The influence on rape yield was non-undirectional: in experiments I and II it significantly
(by 7-9%) increased the seed yield; in experiment III — caused a significant (by 7%) decrease in the seed yield.

winter rape, triapentenol; spring application; variety; stand density; nitrogen fertilization; lodging; yield

ABSTRAKT: Price pfinasi vysledky tif tifletych polnich pokusi, které se zabyvaly aplikac{ triapentenolu k ozimé fepce.
Sledovali jsme reakci odriid ozimé fepky ti{ typi (E, 0, 00) na tento regultor riistu a jeho interakci s hustotou vysevu a drovn{
dusikatého hnojeni. Zjistili jsme shodnou reakci odriid testovanych typi na triapentenol. Nezaznamenali jsme pfiznivé&jsi vliv
tohoto piipravku ani pfi vy33i hustoté porostu ani pii vy3si drovni dusikatého hnojeni, tzn. za podminek, které zptisobuji vétsi
poléhéani porostu. Triapentenol ve viech pokusech vyznamné (o 5-11 %) sniZil kone¢nou délku stonku a déle zna&né
(0 1,4-2,7 stupné na devitibodové stupnici) sniZil poléhdnf porostu. Nemél velky vliv na polet semen v $eSuli a na hmotnost
1 000 semen. Pocet Sesulf na rostliné bud zvysil, nebo neovlivnil. Vliv na vynos fepky nebyl jednosmérny: v I. a II. pokusu
doslo k vyznamnému zvySeni vynosu semene (0 7-9 %); ve III. pokusu doslo k vyznamnému poklesu vynosu semene (0 7 %).

ozim4 fepka; triapentenol; jarn{ aplikace; odrida; hustota porostu; hnojeni; poléhé4n{; vynos

INTRODUCTION

The research on the use of growth regulators in rape
cultivation has been conducted for over 20 years. The
first commonly known growth regulators: chloro-
choline chloride, chlormequat, etephon, having an ef-
fective influence on corns, turned out to be of small
efficiency in rape. During the last years, very promis-
ing results were obtained after the application of new
generation growth regulators in rape, such as: triapen-
tenol, flurprimidol, paclobutrazol (Budzyiiski et
al,, 1991; Musnicki et al, 1987, Paul, 1987,
Tobota et al., 1990). These preparations used in
spring may influence the height of plants, the height of
the lowest branch set and also numerical values of such
yield structure elements as: the number of siliques, the
number of seeds in siliques, the mass of 1,000 seeds.
Numerous investigations have shown that triapentenol
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was most efficient in reducing lodging of plants and in
improving rape yield (Franek, Rola, 1990;
Gendy, Marquard, 1989; Teutsch, 1988;
Musnicki et al., 1987).

A characteristic feature of the results of research
done so far is their high diversity and low recurrence.
Moreover, the literature concerning rape growth regu-
lators includes relatively few works dealing with the
interaction of growth regulators and agrotechnical fac-
tors of cultivation, such as: density of sowing, nitrogen
fertilization level. These problems were undertaken in
this work.

MATERIAL AND METHODS

This work presents the results of three-year field
experiments with triapentenol, carried out on two lo-
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calities of northern Poland. All the experiments were
started according to randomized subblocks method in
four replications, as shown in the following diagram:

Locat?on of Experimental factors

experiment,

years of rese- = =

arch of 1% order of 2™ order
Experiment [ | variety — type of rape growth regulator

RZD Batyny |- Skrzeszowicki (E) - triapentenol 0.75 kg/ha
1986/1987- . ~ control without
1088/1989 |~ Jupiter (0) regulator

— Jantar (00)

sowing Slensity -
seeds/m

Experiment II growth regulator

RZD Bakyny |- 120 ~ triapentenol 0.50 kg/ha
1987/1988- — 240 ~ control without
1989/1990 regulator

nitrogen fertilization

Experiment IIT growth regulator

level kg/ha
Stare Pole -100+0 ~ triapentenol 0.50 kg/ha
1989/1990- ~ control without
1991/1992 ~100+50 regulator
- - 100 + 100
- 100 + 150

All the experiments were conducted on good wheat
soil complex; specific lessives (experiment I and II),
and medium-heavy fen soil (experiment III). The reac-
tion of the soil was close to neutral and ranged from
6.2 to 6.8 pH in 1n KCl. The rape forecrop was grain-
-leguminous mixture for green forage (experiments I,
II) or winter barley (experiment III).

Preceding the sowing, the following mineral fertiliza-
tion was applied: 110-120 kg of P,O5 per 1 ha in the form
of single superphosphate, 160 kg K,O in the form of
potash salt and 50 kg of N in the form of ammonium nitrate.
In the spring, nitrogen fertilization was applied twice: 90
kg of N during the renewal of vegetation and 90 kg of N
in the budding stage (experiment I, II); in experiment III —
according to the scheme of the experiment.

In experiment I three varieties of winter rape, repre-
senting three types, were sown: the Skrzeszowicki va-
riety — highly erucic type (E), Jupiter variety — non-eru-
cic rape (0), Jantar variety — doubly improved type
(00). In the other experiments doubly improved rape of
Jantar variety (experiment II) or Ceres variety (experi-
ment III) was sown.

Rapeseed was sown each year in the time optimum
for the region, distance between rows being 15 cm,
100 seeds per 1 m?in experiments I and III, in experi-
ment II — according to the scheme. A full chemical
protection of rape plants was used.

Triapentenol growth regulator (commercial name —
Baronet 70 WG) made by the Bayer company was used
in rape in the regenerated rosette stage, in doses accord-
ing to the experiment diagrams, in 400 dm? of water,
by means of the knapsack sprayer Turbine, screening
adjacent plots.

During the technical maturity stage the plant lodging
degree was estimated according to 9-point scale (9 -
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no lodging symptoms, 1 — complete lodging) or accord-
ing to the degree of deflection of standing crop:

. ’ =(1-
deflection of standing crop [ height of plants

h_eiwme)x 100%

Biometric measurements were taken on the basis of
15 plants selected at random from each plot (60 from
combinations) just before the harvest. Rape was har-
vested in two stages, starting cutting down at technical
maturity. The area of the plots to be harvested was: in
experiment I - 21.6 m?, in experiment I — 19.6 m?, in
experiment III — 20 m?. The mass of 1,000 seeds was
determined on the basis of a sample from the whole
plot, after threshing by a combine harvester. The mass
of 1,000 seeds and the seed yield were determined at
the moisture of 8%.

The results of biometric measurements and those of
seed yield were described statistically, using the analy-
sis of variance for orthogonal experiments in the split-
-plot system, the LSD calculations were determined at
a = 0.05. In the interpretation of results and discussion
the differentiations for the ,growth regulator factor
and its interaction to the variety, sowing density and
fertilization level were exposed.

RESULTS

Reaction of different variety types of rape
to triapentenol

During the whole period of spring vegetation, plants
of all rape varieties treated with these preparations were
remarkably lower than the control. Just before the har-
vest, plants were lower on the average by 17 cm in the
objects where triapentenol was used — the shortened

" part of the stem was mainly the lower one below pro-

ductive branches (Tab. I). This caused lowering the
centre of gravity of a plant and contributed to the re-
duction — by 1.4 degree — of plant lodging. The main
elements of yield structure: the number of seeds per
silique and mass of 1,000 seeds did not undergo sig-
nificant changes under the influence of triapentenol.
This preparation significantly increased (by 15%) the
number of siliques per plant. It was this element of
yield structure that determined a significant seed yield
increase — on the average by 0.35 t/ha — in the objects
treated with triapentenol.

In none of the features being determined a signifi-
cant interaction between a growth regulator and a va-
riety was found out. This means that the varieties tested
reacted to triapentenol alike.

The influence of triapentenol on rape growing
in different density

A significant reduction in the final stem length (by
15 cm) and a reduced level of lodging were obtained
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1. Reaction of different variety types of rape to triapentenol (expe-
riment I)

1. The influence of triapentenol on the winter rape cv. Jantar, gro-
wing in the different density (experiment II)

Variety — type of rape

Sowing density (secds/mz)

LSD (o = 0.05) for: variety — 5, growth regulator - 4

Regulator Skrzeszo- | Jupiter Jantar Means Regulator Means
wicki (E) (0) (00) 120 240
Height of plants before harvest (cm) Height of plants before harvest (cm)
Control 147 140 157 148 Control 146 138 142
Triapentenol 134 128 133 131 Triapentenol 131 124 127
Means 140 134 145 Means 138 131

LSD (a = 0.05) for: sowing density — 3, growth regulator - 4

Lodging of rape (9 - no lodging, 1 — total lodging)

Lodging of rape (9 — no lodging, 1 - total lodging)

Control 4.6 5.0 5.2 49
Triapentenol 6.0 6.4 6.6 6.3
Means 53 57 59

LSD (o = 0.05) for: growth 1 -05

Control 53 43 4.8
Triapentenol 75 7.0 7.2
Means 6.4 5.6

LSD (o = 0.05) for: sowing density — 0.4; growth regulator — 0.5

Number of siliques per plant

Number of siliques per plant

Control 68 79 78 75
Triapentenol 72 97 90 86
Means 70 88 84

LSD (o = 0.05) for: variety — 8, growth regulator - 5

Control 60 43 51
Triapentenol 70 43 56
Means 65 43

LSD (a = 0.05) for: sowing density — 6

Number of seeds per silique

Number of seeds per silique

LSD (o = 0.05) for: growth regulator — 0.18

Control 204 20.7 20.6 20.6 Control 19.4 19.1 19.2
Triapentenol 204 19.1 19.3 19.6 Triapentenol 19.0 19.1 19.0
Means 204 19.9 199 Means 19.2 19.1
LSD (a = 0.05) — ns LSD (o = 0.05) - ns

Weight of 1,000 seeds (g) Weight of 1,000 seeds (g)
Control 5.01 5.24 4.74 5.00 Control 4.55 4.60 4.57
Triapentenol 5.05 5.06 4.60 4.90 Triapentenol 455 4.46 4.50
Means 5.03 5.15 4.67 Means 4.55 4.53
LSD (o = 0.05) for: variety — 0.15 LSD (o = 0.05) - ns

Rapeseed yield (t/ha) Rapeseed yield (t/ha)

Control 4.75 4.98 4.82 4.85 Control 4.67 4.35 4.51
Triapentenol 5.17 5.31 5.12 5.20 Triapentenol 5.18 4.62 4.90
Means 4.96 5.15 4.97 Means 4.92 4.48

LSD (o = 0.05) for: sowing density — 0.34; growth regulator — 0.31

after the application of triapentenol (Tab. II). This
preparation, used in the field with a real degree of den-

sity amounting to 90 plants per 1 m? (sowing of

120 seeds), reduced lodging by 2.2 degrees, and in the
field with an actual degree of density amounting to
130 plants per 1 m? (sowing of 240 seeds) by 2.7 de-
grees. However, no more effective impact of this prepa-
ration in the condition of a higher degree of density
was found for other rape features that were determined.
The influence of triapentenol on the elements of yield
structure was insignificant. Moreover, there was no in-
teraction: sowing density x regulator. Therefore, it was
not possible to prove that in the conditions of high
degree of density the influence of the regulator on the
yield was more favourable. The fact of setting a higher
number of siliques and a considerable reduction of
lodging were the cause of significantly (by 0.39 t/ha)
higher seed yield in objects with triapentenol, however
without an interaction: sowing density x regulator.

ROSTLINNA VYROBA, 41, 1995 (6): 269-274

The influence of triapentenol on rape fertilized with
differentiated doses of nitrogen

The results of three-year research did not shown
a distinct interaction of the regulator and the level of
nitrogen fertilization (Tab. III). Triapentenol reduced
the height of plants and deflection of standing rape. It
caused a tendency to decrease the number of siliques
being set on a plant and the number of seeds in
a silique. The effect of that was a significant (by 0.22
t/ha) decrease in seed yield.

DISCUSSION
Most authors testing triapentenol found favourable
changes in the habitus of plant after the use of this

preparation in the regenerated rosette stage in spring —
mainly a considerable reduction of the stem length and
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II1. The influence of triapentenol on the winter rape cv. Ceres ferti-
lized with differentiated doses of nitrogen (experiment III)

Level of nitrogen fertilization
Regul ) Means
10 | 150 [ 200 | 250
Height of plants before harvest (cm)
Control 142 138 146 147 143
Triapentenol 136 133 140 138 137
Means 139 135 143 142 P
LSD (a = 0.05) for: dose of nitrogen — 5; growth regulator — 2
Deflection of standing crop (%)
Control 122 12.2 19.5 216 16.4
Triapentenol 13.0 10.4 11.1 94 11.0
Means 12.6 113 153 15.5
LSD (o = 0.05) for: growth regulator — 2,9
Number of siliques per plant
Control 73 69 65 73 70
Triapentenol 63 67 63 67 65
Means 68 68 64 70
LSD (a = 0.05) - ns
. Number of seeds per silique
Control 243 239 24.1 24.3 242
Triapentenol 23.0 235 248 23.1 23.7
Means 237 237 244 23.7
LSD (a = 0.05) - ns
Weight of 1,000 seeds (g)
Control 4.26 4.39 4.55 4.42 4.40
Triapentenol 4.39 441 4.52 4.36 442
Means 432 4.40 4.53 439
LSD (o = 0.05) - ns
Rapeseed yield (t/ha)
Control 298 3.19 321 332 318
Triapentenol 2.94 2.88 3.12 2.90 2.96
Means 2.96 3.03 3.17 3.11
LSD (& = 0.05) for: growth regulator - 0.19

lower setting of productive branches (Budzyriski et
al,, 1991; Franek et al, 1989; Kubler, Auf-
hammer, 1990; Lembrich, 1988; Lembrich,
et al,, 1984; Merrien, Maisonneuve, 1987;
Musgnicki et al,, 1987; Natt, 1990; Ojczyk,
1993; Sadowski, Klepin, 1989; Svato#,
Pédlka, 1988; Teutsch, 1988, Tobota et al,
1990). The effect of those changes was a reduction of
lodging — on the average by 2-3 degrees in a 9-point
scale, and in the research conducted by Musnicki
etal. (1987) and Paul (1987) — even by four degrees.
According to this research, triapentenol, used in the
regenerated rosette stage, shortenéd the final stem
length by 5-11% and reduced rape lodging by 1.2-2.7
degrees.

In field experiments, a favourable impact of triapen-
tenol on the number of siliques on a plant was proved
by Budzyriski et al. (1991), Gendy, Mar-
quard (1989), Kiibler, Aufhammer (1990),
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Merrien, Maisonneuve (1987), Ojczyk
(1993) and Teutsch (1988). However, in some ex-
periments it was proved that the number of seeds in
silique or the mass of 1,000 seeds decreased signifi-
cantly under the influence of this preparation
(Kiibler, Aufhammer, 1990; Marquard,
Alter, 1987; Merrien, Maisonneuve, 1987;
Natt, 1990; Svatoii, Palka, 1988). A signifi-
cant yield increase — of the order of 8-20% — was
obtained by Franek, Rola (1990), Franek et
al. (1989), Gendy, Marquard (1989), Hack et
al. (1985), Lembrich (1988), Lembrich et al.
(1984), Musnicki et al. (1987), Ojczyk (1993),
Paul (1987), Sadowski, Klepin (1989),
Teutsch (1988). No significant yield differentiation
after the application of this preparation was demon-
strated by Budzyriski etal (1991), Marquard,
Alter (1987) and Tobota et al. (1990). A yield
decrease (from 3 to 12%) occurred in the research of
Kibler, Aufhammer (1990), Merrien,
Maisonneuve (1987), Natt (1990) and Sva-
tofi, Palka (1988). In this research very divergent
results were also obtained: in experiments I and IT —
yield increase by 7-9%, in experiment III — yield de-
crease by 7%.

Some authors suggest that the main reason for a fa-
vourable influence of triapentenol on rape yield is its
fungicidal effect deriving from sterols biosynthesis in-
hibition (Hack et al., 1985; Lembrich, 1988;
Lembrich etal., 1984; Paul, 1987). This prepara-
tion was very efficient against Pyrenopeziza brassicae,
considerably reduced the occurrence of Phoma lingam,
and, according to Lembrich (1988), also fought
Leptosphaeria maculans, Verticillium spp. and Alter-
naria brassicae. The efficiency of triapentenol was
higher when the time of its application coincided with
the time of infection. However, in the research of
Kiibler, Aufhammer (1990), even though after
the regulator application a lower (by about 20%) infec-
tion by Phoma lingam was observed, a positive influ-
ence on the yield was not proved. In our experimental
plots, an observation of the diseases occurrence was
carried out only in 1990 by Sadowski etal. (1992).
In experiment II - with a differentiated sowing density,
located at Batyny, it was found that a spring use of
triapentenol considerably reduced the occurrence of
Erysiphe communis, Sclerotinia sclerotiorum and Rhi-
2zoctonia solani. In experiment III - with different le-
vels of nitrogen fertilization, located at Stare Pole,
where epidemically occurred Sclerotinia sclerotiorum
(in control plots — infection of about 70% plants), the
use of the growth regulator considerably reduced the
occurrence of the disease. However, it was not reflected
in higher seed yield from the plots treated. In both
experiments, other pathogenes occurred to a lower ex-
tent, and no interaction between their increase and the
use of triapentenol was found.

In this research, no significant differences in the re-
action of particular rape variety types to triapentenol

ROSTLINNA VYROBA, 41, 1995 (6): 269-274



were found out. No significant differentiation of non-
-erucic varieties and doubly improved ones to this
preparation was proved in the research of Hack et al.
(1985), Ojczyk, Budzyrski (1991) and
Ojczyk (1993). On the other hand, Merrien,
Maisonneuve (1987) observed a relation between
the influence of the growth regulator and the length
rape stem, irrespective of the types (a significant yield
increase in the long-straw variety).

The results of the research concerning the interac-
tion of triapentenol and the density of plants are am-
biguous, too. The research of Franek, Rola
(1990) led to the conclusion that a higher positive in-
fluence of this preparation occurred in rape sown at
a higher degree of density. The range of differentiation
in the seed yield reached the value of 0.24 t/ha. How-
ever, Teutsch (1988) found out that the desired in-
fluence of triapentenol in plots with density above
80 items per 1 m? was disturbed by strong competition
among the plants. In some other investigations
(Budzyrski et al, 1991; Ojczyk, 1993) it was
shown that the influence of this preparation on the rape
plants' was the same both in the optimum and increased
density. It was confirmed in this research, and no rela-
tion between the degree of density of standing rape and
the degree of triapentenol influence on lodging and
yield of the plants was found.

During pot experiments with triapentenol, further
shortening of stems and decrease in biomass production
were observed — with increased doses of nitrogen
(Bruns et al., 1990; Marquard, Alter, 1987).
It was also demonstrated that this regulator does not
disturb the processes of root growth and development
owing to which the root-stem ratio increases favour-
ably. Paul (1987), in a field experiment, obtained,
after an application of triapentenol at low N fertiliza-
tion — a 10% yield increase, at an average N fertiliza-
tion level — a 4-11% increase. Quite opposite results —
more favourable effects of the use of this preparation
at lower (140-150 kg of N) level fertilization, were
obtained by Franek et al. (1989) and Franek,
Rola (1990). However, Gendy, Marquard
(1989) found no significant interaction of triapentenol
and the level of N fertilization. The same results was
obtained in the present investigation: unfortunately, the
efficiency of this preparation did not increase in the
condition of higher nitrogen fertilization, i. e. in the
circumstances of higher lodging danger.

Therefore, the thesis of a higher efficiency of this
growth regulator in the circumstances which cause
lodging and bring about worse yield conditions, were
not proved.
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UCINOK HYBRIDA SILAZNEJ KUKURICE NA PODSEV
LUCERNY

THE EFFECT OF MAIZE FOR SILAGE VARIETY ON UNDERSOWN
LUCERNE

P. JamriSka

Research Institute of Plant Production, PieStany, Slovak Republic

ABSTRACT: In years 1986 to 1988, the effect of three maize hybrids: early CE-185, middle late TO-MV 335 and late
TO-MYV 460 on growth and yield of four undersown lucerne varieties: Palava, Nitranka, Rod-D and Regia have been studied.
The experiments have been carried out on loamy luvic chernozem soil with long-term average of annual temperature 9.21 °C,
625 mm of precipitation, 15,73 °C over the vegetation period temperature and 352 mm of precipitation, respectively and
altitude of 170 m. The yield, height and stand density, proportion of leaves in the yield, dry matter contents and proportion
of undersowings on the yield at harvest of maize have been evaluated. The contents of crude protein, fibre, N-free extract,
phosphorus, potassium and calcium have been determined from the indicators of chemical composition. Besides that the yield
of the following lucerne — stubble cuts and dry matter yield after the harvest of maize have been found out in the second
year of vegetation. The quantitative and qualitative yield parameters of undersowings were compared to the stands without
cover crop. The lucerne in undersowing grew in dependence on the maize hybrid 101 to 121 days but the first cut without
cover crop on average of 65 days. The varieties Rod-D and Regia produced in undersowings higher yield than the latter
varieties (Tab. I). Moreover, undersowing TO-MV 335 gave lower yield than undersowing of CE-185. Only the varieties
Nitranka and Rod-D were different in response to the maize variety. In the first case by the lower yield in the undersowing
TO-MV 335 compared to the CE-185 and TO-MV 460, in the second case by higher yield in the undersowing CE-185 than
in undersowing TO-MV 460. In the undersowing CE-185 the most productive was the variety Rod-D, in the undersowing
TO-MV 335 the varieties Rod-D and Regia, and in the undersowing TO-MV 460 there was more productive variety Regia
than Palava. Lucerne varieties brought out the differences in two of three years, maize hybrids induced them only in one
year, on the other hand, the effect of the year was expressed for each variety of lucerne or maize. In the stand of lucerne, it
was a little higher than in the stand without cover crop (Tab. II). The undersowing decreased stand density on average, the
lucerne varieties responded by more expressive differences than maize hybrids. On the other hand, maize hybrids influenced
more the dry matter contents of undersowings in the harvest of maize. The undersowing increased the contents of fibre,
phosphorus, calcium and decreased N-free extract and potassium contents in comparison with stands without cover crop
(Tab. III). In view of crude protein contents of undersowings, the tendency of decline in the varieties Palava, Nitranka was
observed, on the other hand, in Regia and especially Rod-D had the tendency of increase. This apparent unlogical fact may
be explained by delayed growth of younger stems and in relations within varieties with higher stand density in Rod-D and
Regia. Maize hybrids influenced the contents of crude protein, N-free extract, phosphorus, potassium and calcium in under-
sowing. The different time of yield production and competition between cover crop and undersown crop participate in these
differences. Lucerne cut yields after maize harvest (Tab. IV) had a compensating character. The variety Palava was more
productive than Nitranka. Nearly twice higher yield was after the harvest of CE-185 than after the harvest of TO-MV 460.
The residual effect of maize hybrid on undersowing was mediated particularly by a number of days for yield production and
quality of photoperiodic conditions. While after the CE-185 hybrid harvest lucerne grew on average 57 days, after the harvest
of TO-MV 460 only 44 days. Though the compared second cut of lucerne without cover crop grew only 44 days, but under
more favourable conditions. Interaction between residuum of maize hybrid and year was caused by the fact that in the year
1987 after the harvest of TO-MV 460 stubble cut did not grow. Comparing the second cut stands without cover érop. stands
from undersowing were lower, thinner but on the other hand, they had higher dry matter contents and proportion of leaves
(Tab. V). The stand height and dry matter contents were more influenced by residuum of maize hybrids, while the stand
density depended more on lucerne variety. Dry matter yields of undersowings in the second vegetation year were fully
equalized to the stands without cover crop (Tab. VI). Under conditions of our trial it indicates that maize for silage was more
suitable cover crop for lucerne than oat harvested at milky ripeness. It is interesting that besides year also residual maize
hybrid in interaction with year had an influence on dry matter yields. All stands had the highest yield in the year 1988 but
significant differences among years were in the stands from undersowings in CE-185 and TO-MV 460 only. The undersowing
from CE-185 had the lowest yield in year 1989, while the undersowing from TO-MV 460 in 1987.

lucerne; undersowing into silage maize; effect of hybrids and cultivars; dry matter outputs; chemical composition
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ABSTRAKT: V polnych pokusoch sa skiimal i¢inok skorého, stredne neskorého a neskorého hybrida silaZnej kukurice na
tirodu i rast Styroch odrdd lucerny (Palava, Nitranka, Rod-D a Regia). Okrem trod ich 3truktiry v podseve sa hodnotili aj
strniskové kosby a priemern4 troda v druhom roku vegetacie. Odrody Rod-D a Regia preukazne lepsie zn43ali podsev, mali
hustejsie porasty ako ostatné dve odrody, Rod-D mala i vy3$3f obsah su3iny a Regia aj vyS3f porast. V podseve skorého hybrida
kukurice vytvorila lucerna v priemere viac nadzemnej biomasy ako v podseve stredne neskorého hybrida. Na hybrid kukurice
reagovali odli$ne len Nitranka a Rod-D. V porovnani s porastami bez krycej plodiny v prvej kosbe mala lucerna v podseve
vy33f obsah vldkniny, fosforu a niZsi obsah bezdusikatych l4tok i draslika. Lucerna v podseve réstla 101 aZ 121 dnf, prvd
kosba bez krycej plodiny len 65 dni. V strniskovych kosbich bola odroda Palava v priemere irodnej$ia ako Nitranka. Po
zbere skorého hybrida kukurice naréstla najvy33ia a po zbere neskorého hybrida najniZsia troda strniskovych kosieb. V prie-
mere druhych rokov vegetécie lucerny pdsobil na trody roénik a jeho interakcia s reziduom hybrida kukurice. Porasty

z podsevu sa vyrovnali porastom bez krycej plodiny.

lucerna; podsev do kukurice na silaZ; vplyv hybridov a odréd; urody suSiny; chemické zloZenie

GvoD

Pri podseve lucerny do kukurice mdZe mat urdity
vplyv aj vyber hybrida. Rozdiely v dynamike rastu,
v dizke vegeta¢nej doby, popripade v habituse rastlin
mdZu byt zdrojom odli§nosti v pdsobeni na podsev
(Heyland, Werner, 1988). V naSich pokusoch
sme z uvedeného aspektu skimali drodnost $tyroch od-
r6d lucerny v podseve troch hybridov kukurice. Vy-
sledky sme ziskali pri rieSen{ subetapy vyskumnej tlo-
hy Jamrifka, 1993).

MATERIAL A METODA

PoIné pokusy sme zakladali (1986 aZ 1988) v kuku-
ri¢nej vyrobnej oblasti na hlinitej degradovanej ¢erno-
zemi 170 m n. m. Dlhodoby priemer tepldt stanovi$ta
predstavuje 9,21 °C za rok a 15,73 °C za vegetatné
obdobie, v priemere za rok tu spadne 625 mm ovzdus-
nych zrdZok, z toho 352 mm vo vegetatnom obdobi.
Predplodinou bola ozimn4 pSenica, hnojenie pod lucer-
nu bolo len PK predzdsobné, pod kukuricu na jar
N20P30Kg0. Pred sejbou bol do pddy zapracovany her-
bicfd Eradicane 5 L.ha™!. Pokus mal v roku 1986 16
a v rokoch 1987 a 1988 19 variantov randomizovanych
v Styroch opakovaniach (tri x $tyri + $tyri odrody lu-
cerny bez krycej plodiny a v rokoch 1987 a 1988 i tri
odrody kukurice bez podsevu). Hned po sejbe kukurice
(29.4.,27. 4. a 28. 4.) sa podsievala lucerna. Ako hyb-
ridy kukurice boli pouZité: skory CE-185 (s vysevkom
130 tis. kli¢ivych zfn na 1 ha), stredne neskory TO-MV
335 (110 tis.) a neskory TO-MV 460 (90 tis.), vietky
so 750mm vzdialenosfou medzi riadkami. Odrody lu-
cerny boli: Palava, Nitranka, Rod-D a Regia, vietky
s vysevkom 6 mil. kli¢ivych semien na 1 ha a 125mm
medziriadkovou vzdialenostou.

Zberov4 parcelka pre kukuricu bola 5 m dlhd a 1,5 m
Siroka (7,5 mz), pre lucernu 5 m dlhd a 1,25 m Sirokd
(6,25 mz). Pokus bol zaloZeny met6dou pozdfine dele-
nych dielcov, hlavné dielce tvorili hybridy kukurice,
odrody lucerny boli poddielcami. Kukuricu sme zberali
ruéne vo voskovomlie¢nej zrelosti. Lucernu bez krycej
plodiny sme kosili maloparcelkovou zberacou rezatkou
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na zaciatku kvitnutia (prvd kosba). Porasty v podseve
boli zberané spolu s kukuricou prakticky v §tadiu zele-
nych aZ hnedych stricikov, pri CE 185 14. 8., 25. 8.,
9. 8, pri TO-MV 335 21. 8., 3. 9., 16. 8. a pri TO-MV
460 1. 9., 14. 9., 24. 8. Po zbere kukurice bola elte
jedna strniskovd kosba s vynimkou porastov z podsevu
v TO-MV 460, kde kukurica v roku 1987 nenardstla.
Urody suiny, popripade vybrané ukazovatele $truktiiry
drody a chemického zloZenia sme spracovali analyzou
variancif a rozdiely vyhodnotili Tukeyovym testom.

VYSLEDKY

V podseve kukurice vytvorili v priemere Rod-D
a Regia preukazne viac suSiny ako ostatné odrody
(tab. I). V podseve TO-MV 335 bola pritom v prieme-
re niZSia droda ako v CE-185. Z pokusnych rokov boli
najpriaznivejSie podmienky pre podsev v roku 1987
a najhorsie v roku 1988.

Odlisne na hybrid kukurice reagovali len odrody lu-
cerny Nitranka a Rod-D. V prvom pripade niZ$ou tro-
dou v podseve TO-MV 335 oproti CE-185 a TO-MV
460, v druhom pripade vy¥¥ou idrodou v podseve
CE-185 ako v podseve TO-MV 460. V podseve
CE-185 vytvorila odroda Rod-D viac biomasy ako os-
tatné odrody lucerny. V podseve TO-MV 335 boli
trodnejsie Rod-D a Regia ako ostatné dve. V podseve
neskorého TO-MV 460 bola zas trodnej$ia odroda Re-
gia ako Palava.

VSetky odrody lucerny poskytli najvy$§iu drodu
v roku 1987, Palava a Nitranka vy$8iu ako v rokoch
1986 a 1988, Regia a Rod-D najniZ$iu v roku 1988.
Z pokusnych rokov len rok 1988 nespdsobil rozdiely
medzi odrodami lucerny. V roku 1986 mali Regia
a Rod-D vysSie drody ako Palava alebo Nitranka, v ro-
ku 1987 zas mala Nitranka a Rod-D vy38iu trodu ako
Palava.

V priemere odrdd vytvorila lucerna v podseve naj-
vySSie drody v roku 1987 a najniZSie v roku 1988.
V rokoch 1986 a 1988 nemali hybridy kukurice vplyv
na irodu lucerny v podseve, v roku 1987 vSak bola
v podseve CE-185 vysSia troda ako v priemere ostat-
nych dvoch hybridov kukurice.
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1. Uroda susiny krmu lucerny v podseve pri zbere kukurice v tha' - Dry matter yield of lucerne in undersowing in maize harvest in tha

Odroda Hybrid kukurice’ 1. kosba
rodsinterj Rok? ; bez krycej
ucerny CE-185 TO-MV 335 TO-MV 460 priemer’ plodiny*

1986 1,05 0,83 0,92 0,93 2,88

Palava 1987 2,85 2,07 2,09 2,34 2,33

1988 0,90 1,16 1,06 1,04 2,88

x 1,60 1,35 1,36 1,44 2,70

1986 1,13 0,60 0,84 0,86 2,53

Nitranka 1987 2,66 2,39 3,11 2,72 2,84

1988 0,89 0,83 0,67 0,80 2,85

x 1,56 1,27 1,54 1,46 2,74

1986 1,80 2,13 1,66 1,86 3,54

Rod-D 1987 3,46 2,83 2,02 2:9% 2,65

1988 0,61 0,66 1,38 0,88 2,44

X 1,96 1,87 1,69 1,84 2,88

1986 1,50 1,77 1,67 1,65 321

Regia 1987 2,53 2,32 2,72 2,52 2,53

1988 0,99 0,97 0,95 0,97 322

x 1,67 1,69 1,78 1,71 2,99

1986 1,37 1,33 1,28 1,33 3,04

Priemer’ 1987 2,87 2,40 2,48 2,59 2,59

1988 0,85 0,91 1,02 0,92 2,85

x 1,70 1,55 1,59 1,61 2,83

Hd p - 0,05: odroda lucerny - 0,15; hybrid kukurice - 0,12; rok - 0,12; odroda lucerny x hybrid kukurice - 0,26; odroda lucerny x rok —
0,26, hybrid kukurice x rok — 0,22

lva.rit:ty of undersown lucerne, Iyear. 3hybrid of maize, *cut of lucerne without cover crop, 5average

II. Vybrané ukazovatele Struktiry trody lucerny v podseve kukurice — Select indicators of yield structure lucerne in undersowing of maize

Odroda Hybrid kukurice® 1. kosba bez

Ukazovatel lucerny? CE-185 TO-MV 335 | TO-MV 460 priemer’ krycej plodiny*

1 761 740 778 760 688
S— 2 758 710 822 763 685
bk 3 709 731 767 736 654

4 752 766 778 765 663

F 745 737 786 756 673

1 303 301 323 309 433
Hkutots povend 2 325 259 303 296 a12
ok 3 382 376 3 377 602

4 344 374 386 368 533

F 339 328 346 338 495

1 3149 3222 3133 3168 2417
Obsah susiny 2 3114 361,5 3153 3294 217
?;klgli‘};e“ 3 3102 3659 3232 3331 242,5

4 301,5 350,3 3293 327,0 299.8

x 309,5 350,0 320,3 326,6 241,4

1 18,41 13,10 124 14,64 95.57
XA W 2 16,32 12,19 140 14,19 95,56
m )ﬂrode’ 3 22,48 27.94 165 18.98 96,94

4 1797 15,94 172 17,05 96,29

x 18,80 14,79 150 16,22 96,09

1 - Palava, 2 — Nitranka, 3 - Rod-D, 4 - Regia

lindicmor, 2varie:ty of lucerne, 3hybrid of maize, *cut of lucerne without cover crop, & average, (‘heighl of plants, 7densily stand stems, "dry
matter contents in harvest, 9pan of lucerne on yield
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Rozdiely v priemernej vy¥ke podsevu spdsobené
hybridmi kukurice boli sice va¢Sie ako rozdiely spdso-
bené odrodami lucerny, ich hodnota bola vak praktic-
ky zanedbateInd (tab. II). V hustote porastu podsevu
sposobili vyraznejSie rozdiely odrody lucerny, najhus-
tej¥i porast mala Rod-D, najredsi Nitranka. Obsah su-
$iny podsevu pri zbere ovplyviiovali viac hybridy ku-
kurice ako lucerny, v podseve bol obsah suSiny
v priemere o 35 % vy$si ako v prvej kosbe bez krycej
plodiny. Podiel lucerny na irode bol o poznanie vySs§f
v podseve CE-185 ako v podseve TO-MV 335. Podob-
ne odroda Rod-D mala vy$§i podiel na urode ako Ni-
tranka, popripade Palava.

Hybridy kukurice i odrody lucerny nemali vplyv na
obsah dusikatych ldtok v podseve (tab. IIT). Pozoruhod-
nou skutodnostou viak bolo, Ze podsev oproti prvej
kosbe lucerny bez krycej plodiny v priemere zvySoval
obsah dusikatych latok pri odrode Rod-D, zatial ¢o pri
Palave ho zniZoval. Obsah vldkniny bol v priemere
podsevov v CE-185 niZ§i ako v podseve ostatnych
dvoch hybridov kukurice. Podsev vieobecne zvySoval
obsah vldkniny. Koncentrdcia bezdusikatych latok bola
vys3ia v priemere podsevov v CE-185 a TO-MV 335
ako v TO-MV 460, podsev vSeobecne zniZoval obsah
bezdusikatych ldtok v porovnani s prvou kosbou bez
krycej plodiny. V su$ine podsevu z TO-MV 460 bolo

I11. Vybrané ukazovatele chemického zloZenia lucerny v podseve kukurice v g‘kg'l sudiny — Select indicators of chemical composition of

lucerne in undersowing of maize in g.kg"dry matter

Odroda Hybrid kukurice? 1. kosba bez
Yot lucerny? CE-185 TO-MV 335 | TO-MV 460 prieme krycej plodiny*
1 175,53 163,72 171,93 170,69 182,98
2 176,92 162,70 173,73 171,66 180,63
Dustkaté létky® 3 187,04 191,17 195,70 191,09 178,06
4 193,42 175,60 186,54 185,18 180,69
X 183,57 175,07 182,75 180,57 180,61
1 323,08 376,27 392,64 361,69 298,85
2 330,74 393,39 405,53 375,30 302,64
Vlsknina? 3 347,00 353,22 367,18 355,29 284,64
4 337,52 374,86 386,95 366,91 298,28
x 335,30 372,43 387,41 364,33 295,49
Hd p - 0,05: hybrid kukurice — 17,32
1 379,28 348,59 310,55 347,98 386,13
2 366,39 337,85 305,83 336,75 381,01
BNLV? 3 339,60 338,92 311,61 330,80 390,90
4 337,52 338,91 303,06 326,04 386,33
x 354,59 340,65 . 307,60 334,72 385,64
Hd p - 0,05: hybrid kukurice — 17,19
1 2,27 2,50 324 2,65 2,01
2 2,59 2,60 241 2,53 1,87
P 3 2,56 2,30 2,48 2,45 1,73
4 2,49 2,13 2,85 2,50 1,79
x 2,38 2,35 2,74 2,53 1,85
Hd p - 0,05: hybrid kukurice - 0,39
| 15,57 15,26 17,07 15,95 19,30
2 17,12 17,26 18,01 17,47 18,37
K 3 15,35 13,92 14,55 14,62 19,82
4 18,10 15,07 16,24 16,46 19,95
X 16,48 15,21 16,40 16,05 19,42
Hd p - 0,05: hybrid kukurice — 0,96; odroda lucerny — 1,22; interakcia — 4,10
1 19,71 19,03 14,62 17,89 16,11
2 22,35 19,71 14,43 18,79 19,96
Ca 3 22,29 19,17 17,45 19,75 16,99
4 20,89 18,53 14,18 17,79 15,68
x 21,35 19,08 15,20 18,60 16,59
Hd p - 0,05: hybrid kukurice - 1,54; odroda lucerny — 1,96

For 1-5 see Tab. II, ®crude protein, Tfibre, ®N-free extract

278

ROSTLINNA VYROBA, 41, 1995 (6): 275-282



IV. Urody su$iny krmu zo striskov§ch kosieb v tha' - Dry matter yields of stubble cuts in tha™

Odroda Hybrid kukurice® 2. kosba
rodsiuleri Rok? bez krycej
ucerny CE-185 TO-MV 335 TO-MV 460 priemer’ plodiny*
1986 1,96 1,45 0,88 1,43 1,40
P 1987 0,65 0,26 - 0,30 2,41
alava
1988 2,52 2,26 1,80 2,19 1,02
x 1,71 1,32 0,89 1,31 1,61
1986 1,46 1,18 0,81 1,15 1,74
Nitcank 1987 0,60 0,39 - 0,33 2,64
1988 2,20 1,73 1,74 1,89 1,01
X 1,42 1,10 0,85 1,12 1,80
1986 2,17 1,44 0,90 1,50 1,82
Rod-D 1987 0,48 0,35 - 0,28 2,66
1988 233 2,16 1,63 2,04 1,20
X 1,66 1,32 0,84 1,27 1,89
1986 1,78 1,31 1,06 1,38 1,67
Regia 1987 0,57 0,30 - 0,29 2,50
1988 2,27 1,93 1,73 1,98 1,00
x 1,54 1,18 0,93 1,22 1,72
1986 1,84 1,35 0,91 1,37 1,66
Priciiicsd 1987 0,58 0,33 - 0,30 2,55
1988 2,33 2,02 1,73 2,03 1,06
x 1,58 1,23 0,88 1,23 1,76
Hd p - 0,5: odroda lucerny - 0,15; hybrid kukurice - 0,12; rok - 0,12; hybrid kukurice x rok - 0,27
For 1-5 see Tab. I
V. Vybrané ukazovatele truktdiry drody strniskovych kosieb — Select indicators of yield structure lucerne of stubble cuts
Odroda . Hybrid kukurice® 2. kosba bez
Ukazovatel! Fir it
lucerny* CE-185 TO-MV 335 | TO-MV 460 priemer’ krycej plodiny*
1 385 318 309 337 393
2 68 295 304 3
Vyika porastu$ 3 hax 5
(mm) 3 400 310 300 337 373
4 360 293 308 320 349
x 378 304 305 329 369
1 930 872 829 877 1009
y 2 915 819 803 846 1054
Pocet stoniek”
(m2) 3 1183 1052 1076 1104 1257
4 1132 912 1031 1025 1251
x 1 040 914 935 963 1143
1 67 69 69 68 65
Podiel listov 2 68 69 67 68 64
?;,)"mde“ 3 65 67 66 66 62
4 66 71 69 68 64
x 66 69 68 68 64
1 233,2 232,7 216,8 227,6 219,3
Obsah suginy 2 240,8 241,8 215,8 232,8 215,8
Fgﬁkzg'ﬁ;eg 3 2437 235,2 214,0 231,0 217,0
) 4 2443 2374 2103 230,7 2153
x 240,5 236,8 214,2 230,5 216,9
1 - Palava, 2 - Nitranka, 3 — Rod-D, 4 - Regia
For 1-5 see Tab. II, ®stand height, "number of stems, “proportion of leaves on the yield, 9dry matter contents in harvest
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viac fosforu ako v podseve TO-MV 335, obsah draslika
bol zas vyS$3i v podsevoch z CE-185 a TO-MV 460 ako
z TO-MV 335, vdpnika bolo zas najviac v podsevoch
z CE-185 a najmenej v podsevoch z TO-MV 460. Ob-
sah draslfka i vdpnika zdvisel aj od odrody lucerny.
V sudine odrody Nitranka bol v priemere najvy3s{
a v su¥ine odrody Rod-D najniZ§i obsah draslika, véap-
nika bolo naopak viac v suSine odrody Rod-D ako
v sufine odrody Regia. Podsev vieobecne oproti prvej
kosbe bez krycej plodiny zvy$oval obsah fosforu i vép-
nika a naopak zniZoval obsah draslika.

Vplyv rezidua hybrida kukurice sa zretelne prejavil
na troddch strniskovych kosieb (tab. IV). Podsevy zo
skorého hybrida poskytli takmer dvojndsobne vysSiu
rodu ako podsevy z neskorého hybrida kukurice. Od-
roda lucerny Palava mala pritom v priemere vysSiu
drodu ako Nitranka. Najvyraznej$f vplyv na strniskové
kosby mal ro¢nfk s najvyS$Sou urodou v roku 1988
a najniZ%ou v roku 1987. Roénik Ciastone ovplyvnil aj
i¢inok rezidua hybrida kukurice. V kaZdom z pokus-
nych rokov poskytli podsevy z CE-185 najvysSiu a pod-
sevy z TO-MV 460 najniZsiu drodu, v roku 1987 viak
nebolo rozdielu medzi drodami z podsevov v CE-185
a v TO-MV 335.

Na priemernej Struktire trod strniskovych kosieb
(tab. V) sa tieZ v rozli¢nej miere uplatiioval vplyv od-
rody lucerny a rezidua hybrida kukurice. Vy3ka porastu

bola zretelnejSie ovplyvnend reziduom hybrida kukuri-
ce ako odrodou lucerny. Odli§nosti medzi odrodami
lucerny boli vyraznejsie na podsevoch z CE-185 ako
z TO-MV 460. Pri odrode Rod-D to bolo vyraznejsie
ako pri odrode Regia. V porovnani s druhou kosbou
bez krycej plodiny zniZovalo reziduum podsevu vy$ku
porastu. Hustota porastu bola viac podmienend odro-
dou lucerny ako rezfduom hybrida kukurice. Porasty
z podsevu boli pritom redSie ako bez krycej plodiny.
Olistenie mali bohatSie porasty z podsevu ako bez pod-
sevu. Obsah suSiny pri zbere bol viac ovplyvneny rezi-
duom hybrida kukurice ako odrodou lucerny. Pri odro-
de Regia to bolo zretePnejSie ako pri odrode Palava.
Porasty z podsevu mali pritom vSeobecne vy33i obsah
sudiny ako v druhej kosbe bez krycej plodiny.

Na iroddch suSiny krmu v priemere druhych rokov
vegetdcie (tab. VI) je zrejmy uZ len vplyv roénika a in-
terakcie rezidua hybrida kukurice s roénikom. V roku
1988 mala lucerna vysSie trody ako v ostatnych dvoch
rokoch. Porasty z podsevu v skorom hybride kukurice
mali v roku 1989 niZsie trody ako v roku 1988, po-
dobne porasty z podsevu v neskorom hybride mali
vy$8iu drodu v roku 1988, ale niZiiu v roku 1987, na
rody z porastov z podsevov v TO-MV 335 v3ak ne-
mal ro¢nik vplyv. Podsev sa v priemere prejavil nepriaz-
nivou tendenciou len na droddch odrody Nitranka, pri
ostatnych odroddch sa podsevy vyrovnali porastom

VI. Uroda su$iny krmu v druhom roku vegetdcie — Dry matter yield in the second year of vegetation

Porasty z podsevov® Bez krycej
,?,‘::‘,’1‘3;1 Rok? CE-185 TO-MV 335 TO-MV 460 priemer’ P('(",‘,’;“?)
tha™! rel. % t.ha! rel. % t.ha! rel. % tha™! rel. % 100 %
1987 15,39 107,8 13,84 97,0 13,06 91,5 14,10 98,8 14,27
m— 1988 16,00 102,4 15,11 96,7 15,30 97,9 15,47 99,0 15,63
1989 14,02 99,0 15,51 109,5 14,76 104,2 14,76 104,2 14,16
x 15,14 103,1 14,82 100,9 14,37 97,8 14,78 100,6 14,69
1987 14,22 90,6 13,49 85.9 13,47 85.8 13,73 87,5 15,70
— 1988 14,05 89,6 14,95 93,7 14,53 96,5 14,72 97,7 15,06
1989 14,05 89,6 14,95 953 14,20 90,6 14,40 91,8 15,68
X 14,60 94,3 14,18 91,6 14,07 90,9 14,28 923 15,48
1987 15,02 100,4 14,18 94,8 14,13 94,5 14,44 9.5 14,96
- 1988 15,64 101,8 16,23 105,6 15,59 101,4 15,82 10292 | 1537
1989 14,36 11,0 14,26 110,2 12,84 99,2 13,82 106,8 12,94
x 15,01 104,1 14,89 103,3 14,19 98,4 14,69 101,9 14,42
1987 15,35 101,1 13,86 91,2 13,79 90,8 14,33 9434 | 1519
Regia 1988 15,98 110,0 15,56 107,1 15,96 109,8 15,83 109,0 14,53
1989 14,27 99,5 14,67 102,3 14,86 103,6 14,60 101,8 14,34
x 15,20 103,5 14,70 100,1 14,87 104,2 14,92 101,6 14,69
1987 15,00 99,8 13,84 92,1 13,61 90,6 14,15 94,2 15,03
Fiiemar! 1988 15,79 104,2 15,25 100,7 15,35 101,3 15,46 102,1 15,15
1989 14,18 99,3 14,85 104,0 14,17 99,2 14,40 100,8 14,28
x 14,99 101,2 14,65 98,9 14,38 97,0 14,67 99,0 14,82

Hd p - 0,05: rok - 0,62; hybrid kukurice x rok - 1,44

lvariety of lucerne, 2yem', 3stands of undersowing, 4without cover crop, savcrage
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bez krycej plodiny alebo mali tendenciu mierneho
predstihu.

DISKUSIA

Najvyraznej${ vplyv na irodu lucerny v podseve
mal ro&nfk. Poveternostné podmienky vyrazne ovplyv-
fovali konkuren&né vzfahy kukurica-lucerna a si¢asne
vytvérali odlisné podmienky na rast podsevu. Naj-
vys$§ia droda podsevu bola v roku s najniZSou drodou
kukurice (Jamri¥ka, 1994), ale najvysSia troda ku-
kurice nebola v roku s najniZSou trodou podsevu. Na-
priek tomu, Ze sa tu okrem poveternostnych podmienok
zreteIne prejavil aj rozdielny podet dnf rastu lucerny
v podseve, naznacuji tieto rel4cie urcité rezervy v syn-
chronizécii spolo&ného pestovania kukurice a lucerny.

Odrody Rod-D a Regia preukazne lepSie znd¥ali
podsev. Vy§8iu toleranciu ku krycej plodine im zrejme
umoZiioval hustej§f porast pri odrode Rod-D i vy33f ob-
sah sufiny a prfpadne vy3¥{ porast pri odrode Regia.
Obe tieto odrody mali hustej¥{ porast aj po sejbe bez
krycej plodiny. Hustej$f porast by potom sndd’ mohol
indikovat vy%3iu toleranciu odrody lucerny vogi krycej
plodine.

Rozdielny d&inok hybridov kukurice CE-185 a TO-
-MV 335 na podsev moZno pripfsat zrejme okrem od-
* li¥nej df2ky vegetanej doby snéd aj rozdielom v dyna-
mike rastu (K14y, 1984). U&inok odréd lucerny sa
neprejavil v roku s najniZSou drodou podsevu, najvacsf
vplyv naopak mali v roku s najvy$Sou drodou kukuri-
ce. Hybridy kukurice zas pdsobili na drodu podsevu len
v roku s najniZ§ou drodou kukurice a najvy$¥ou drodou
podsevu. Z uvedeného moZno usudzovat, Ze vyber
vhodnej odrody lucerny na podsev i hybrida kukurice
ako krycej plodiny méZ%e mat hospod4rsky vyznam.

V porovnanf s porastmi bez krycej plodiny v prvej
kosbe mali podsevy vy33f obsah vldkniny, fosforu, tro-
chu i vdpnika a niZ¥f obsah bezdusfkatych l4tok i dras-
Ifka. Tieto reldcie odrdZaju vplyv faktorov pdsobiacich
na kvalitu krmu (Soest et al.,, 1978) a vplyv konku-
rencie v mieSanych porastoch (Willey, 1979). Pri
obsahu dusfkatych l4tok sd v8ak pozoruhodné pri odro-
dédch Rod-D a Regia vy3Sie hodnoty v podseve ako bez
krycej plodiny. Tito zdanlivi nelogiénost moZno vy-
svetlit vi&¥ou hustotou porastu oboch odréd a najmi
&asovo oneskorenym rastom mlad§ich stoniek — podras-
tanfm. Uvedend skutodnost bola zrejme priginou rela-
tfvne malého poklesu obsahu dusfkatych l4tok (Ful-
kerson, 1981) aj pri ostatnych dvoch odrod4ch.
Najmi ak si uvedomfme, Ze zatial &o lucerna v podseve
réastla v priemere 101 aZ 121 dnf, prv4 kosba bez krycej
plodiny réstla len 65 dnf. Rozdiely v obsahu vldkniny
a bezdusfkatych l4tok spdsobené hybridmi kukurice
vyplyvaji z odlidnej di¥ky vegetadnej doby a sndd
i zatienenia. Na hodnotdch obsahu minerélif sa prejavi-
la zrejme konkurencia medzi oboma plodinami a pri-
padne i hibka zakorenenia lucerny.
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Rel4cie trod strniskovych kosieb boli v priemere
takmer v liplne obritenom pomere k tiroddm podsevov,
¢o naznaluje ich kompenza&ny charakter. Najva¢s{
vplyv tu mal roénik, vyrazne pdsobilo viak aj rezfduum
hybrida kukurice. Urodu okrem poveternostnych pod-
mienok evidentne podmiefiovala doba narastania. Za-
tial o po zbere CE-185 réstla strniskové kosba v prie-
mere 57 dnf, po zbere TO-MV 335 to bolo 50 a po
zbere TO-MV 460 uZ len 44 dnf. V roku 1987 po zbere
TO-MV 460 u% nestacila nardst strniskovd kosba, Na-
priek dlh3ej dobe narastania strniskovych kosieb v po-
rovnan{ s druhou kosbou porastov bez krycej plodiny
bola vyiSia droda len v roku 1988. Podmienky rastu
strniskovych kosieb sa prejavili aj v Struktire ich dro-
dy. V porovnanf s druhou kosbou bez krycej plodiny
zaostévali vo vy3ke a naopak najmi v hustote porastu
mali o nie€o bohatSie olistenie a vy¥¥{ obsah suiny. Na
vy38ku porastu, obsah sudiny a pripadne olistenie malo
vi&f vplyv rezfduum hybrida kukurice, naopak hustota
porastu bola viac podmienend odrodou lucerny.

Jednou z vyhod podsevu lucerny do kukurice je sku-
to&nost, Ze v porovnanf{ s \irodou porastov bez krycej
plodiny nedo$lo v druhom roku vegetdcie k znfZeniu
trody. V danych podmienkach bol potom ovos zberany
v mlie¢nej zrelosti Jamri§ka, 1989) horSou krycou
plodinou ako kukurica na sildZ. V déinku faktora rog-
nfk, ktory mal preukazny vplyv na drody, treba vidiet
najmé sprostredkované pdsobenie drovne podsevov
z predchéddzajicich rokov. V preukaznej interakcii re-
zfdua hybrida kukurice s ro&nfkom sa oproti najvys$ej
trode 15,79 tha™! v roku 1987 z podsevu 1986 v CE-
-185 prejavilo reziduum CE-185 a TO-MV 335 depre-
siou v jednom a rezfduum TO-MV 460 v dvoch
z troch rokov.
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SPOTREBA A VYUZITi ZAVLAHOVE VODY POLNIMI
PLODINAMI NA LEHKYCH PUDACH STREDNiHO POLABI

CONSUMPTION AND UTILIZATION OF IRRIGATION WATER
BY FIELD CROPS ON LIGHT-TEXTURED SOILS
OF THE CENTRAL ELBE BASIN

J. Simon

Research Institute of Crop Production, Praha-Ruzyné, Czech Republic

ABSTRACT: The regulation of the water regime of light-textured soils is still in the centre of attention of the research. Most
of field experiments are aimed at irrigation water consumption by crops to be relatively as low as possible at reaching the
highest increments of dry matter. Polyfactorial field experiments were conducted at the research station of the Research
Institute for Crop Production Praha-Ruzyné in the years 1967 to 1988 to study the effect of various water regime of soil and
nitrogen fertilization on phytomass production of major crops. Experimental fields are situated in the beet-rye growing region,
latitude of 50°16’, longitude of 13°33’, altitude 168 m above sea level. The normal of annual air temperature on the
experimental site is 8.6 °C, 14.8 °C for the growing season, long-term annual sum of precipitation is 542 mm, while it is
352 mm for the growing season. Soils on the experimental plots are included in sod chernozem, created on gravel-sand terrace,
topsoil is loam-sandy, well-supplied with major nutrients, pH value (KCl) is 6.5 to 7.7. Retrospective analysis was used to
assess the quantity of irrigation water applied in chosen crops, followed by consumption of irrigation water per unit of dry
matter increment and the effect of nitrogen fertilization on the irrigation water consumption. It follows from the results
obtained that the highest consumption of water (220 mm) was achieved by meadow clover and sugar beet, the greatest range
of irrigation water used was found out in cereals (40 to 270 mm). The proportion of moistening irrigation in the total quantity
of water supplied (precipitation and irrigation) was the highest in silage maize (50%), followed by sugar beet, meadow clover
and grain maize (Tab. IV). Moistening character of irrigations in climatic and soil conditions of the Elbe Basin with respect
to the consumption of irrigation water affects significantly the time of irrigation. In cereals a close correlation between deficit
(surplus) of quantity of precipitation water, used doses of irrigation water and winter wheat grain yields (Tab. V) has not
been proved. Irrigation water consumption per unit of above-ground production of phytomass is summed up in Tab. VI. The
lowest irrigation water consumption per 1 t of dry matter exhibited sugar beet (20 to 40 mm), the highest values of irrigation
water consumption were recorded with cereals (40 to 50 mm). By using. the lower nitrogen rates water consumption for
phytomass production was falling (Tab. VI). Application of lower nitrogen rates in interaction with irrigation decreased the
irrigation water consumption per production unit by 55% in winter wheat, by 37% in spring barley, in grain maize by 38%,
by 31% in sugar beet.

irrigation; light-textured soils; field crops; water consumption

ABSTRAKT: Na pokusné stanici VURV Praha-Ruzyné& byl v polnich polyfaktoridlnich pokusech v letech 1967 az 1988
sledovén vliv rizného vodniho reZimu pidy a hnojeni dusikem na produkci fytomasy hlavnich plodin. Retrospektivni analy-
zou bylo u vybranych plodin hodnoceno pouZité mnoZstvi zdvlahové vody, spotfeba zdvlahové vody na jednotku piiristku
suiny zavlaZovanych plodin a vliv hnojen{ dusfkem na spotfebu z4vlahové vody. Nejvy33f spotfebu zdvlahové vody (220 mm)
vykdzaly jetel lu¢nf a cukrovka, nejvétsi rozpéti pouZitych divek zdvlahové vody bylo zjist€no u obilnin (40 aZ 240 mm).
Podil dopliikové zdvlahy na celkovém mnoZstvi dodané vody (srdZky + zédvlaha) byl nejvyssi u kukufice na sildZ (50 %)
a déle u cukrovky, jetele luéniho a kukufice na zrno (cca 40 %). Spotfebu zdvlahové vody na 1 t suSiny méla nejniZsi cukrovka
(20 aZ 40 mm), nejvy33i obilniny (40 aZ 50 mm). Aplikacf niZ§ich ddvek dusiku v interakci se zdvlahou se sniZila spotieba
zévlahové vody na produkci u ozimé psenice o 55 %, u jarnf pSenice o 37 %, u kukufice na zrno o 38 %, u cukrovky o 31 %.

z4vlaha; lehké pudy; polni plodiny; spotfeba vody
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UvoDp

Vyuziti zévlahové vody plodinami v zdvlahovych
soustavdch byla dosud v&novédna mald pozornost. U za-
vlaZovanych plodin bylo pfedevsim prosazovino maxi-
maln{ uplatn&ni dopliikové zdvlahy bez ohledu na dal3f
aspekty zdvlah.

Snahou sou¢asného vyzkumu v podminkdch s regu-
lovanym vodnim reZimem pidy je, aby spotieba vody
zavlaZovanymi plodinami byla ralativné co nejniZ3{ pfi
dosaZenf co nejvysSich pfiristki vynosu susiny (Han -
ke akol., 1980; Simon, 1986).

Pro efektivni vyuZit{ zdvlahové vody je nutné kromé
spravné technologie, zpisobu distribuce vody na plo-
chu a fizeni (rozhodovani o potfebé v terminu a mnoZ-
stvf) zvolit vhodny soubor agrotechnickych opatienf
a prizplsobit celou rostlinnou vyrobu nejen strukturou
plodin, ale i déelnym systémem hospodafeni na zavla-
Zované pudé (Breunig akol., 1966; Derco, 1972,
1973; Simon, 1979; Slavik, 1981, 1986).

MATERIAL A METODA

Na pokusné stanici VORV Praha-Ruzyng v Tiicich
se v polnich polyfaktoridlnich experimentech v letech
1967 az 1988 studoval vliv rizného vodniho reZimu
pudy a hnojeni dusikem na produkci fytomasy hlavnich
polnich plodin.

Pokusné pozemky se nachdzeji v fepaisko-Zitném
vyrobnfm typu; zemé&pisn4 3itka &ini 50°16’, zem&pisné
délka 13°33’, nadmotsk4 vyika je 168 m.

Pidy lze zafadit k drnové Eernozemi, vytvofené na
stérkopiskové terase s primérnou mocnosti humézniho
horizontu 30 aZ 80 cm. Ornice pokusnych honti je hli-
nitopis¢itd, v hlubsich vrstvich (pod 80 cm) je piscitd,
nasedajici na $térkopiskovy materidl.

Agrochemické vlastnosti ornice: humus 2,5 %, pH
(KCI) 6,5 az 7,7, P (Egner) 250 aZ 500 mg, K (Schacht-
schabel) 80 aZ 150 mg, Mg 40 aZ 80 mg na 1 kg pudy,
obsah CaCO5 0,4 aZ 2 %.

Normal roéni teploty vzduchu v TiSicich odvozeny
z ddaji meteorologické stanice v Brandyse nad Labem
je 8,6 °C, primérna teplota vzduchu za vegeta¢nf ob-
dobf 14,8 °C; dloudoby ro&nf srdZkovy thrn je 542 mm,
ve vegetaénfm obdobi 352 mm. Pfehled o mnoZstvi
srazek v jednotlivych pokusnych letech podévi tab. I.
Zavlazovanim byla udrZovdna v aktivni vrstvé pady
(1 m) zdsoba vody v rozmezi mezi poln{ vodn{ kapaci-
tou a zvolenou minimdln{ hodnotou vyuZitelné vodn{
kapacity piidy (VVK = rozdil mezi poln{ vodnf kapaci-
tou a bodem vadnuti). Piehled o pouZitych zdvlaho-
vych reZimech poddv4 tab. II. MnoZstv{ pouZité zdvla-
hové vody u sledovanych plodin v jednotlivych
pokusnych letech uvadi tab. III.

Retrospektivni analyzou bylo hodnoceno pouZité
mnoZstvi zdvlahové vody u vybranych plodin, spotieba
zévlahové vody na jednotku pfiristku susiny zavlaZo-
vanych plodin a vliv hnojeni dusikem na spotfebu z4-
vlahové vody (Simon, 1986).
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1. Prehled o srdzkédch v jednotlivych letech na pokusném stanovisti
v Tificich — Outline of precipitation in different years on experimen-
tal site at Tidice

Pokusng Uhrn sri¥ek za? . .
ok ok | B | Gewent | el
1967 533,9 396 208 188
1968 586,1 394 224 170
1969 498,0 307 195 112
1970 578,7 324 181 143
1971 436,7 323 213 110
1972 515,9 422 228 194
1973 350,2 242 154 88
1974 594,0 356 174 182

© 1975 410,9 259 171 88
1976 398,9 184 88 96
1977 635,5 437 195 242
1978 562,1 415 186 229
1979 5819 362 166 196
1980 5529 347 171 176
1981 757,6 486 133 353
1982 404,2 259 118 141
1983 505,7 382 188 194
1984 484,7 343 147 196
1985 5183 367 164 203
1986 558,1 365 154 211
1987 585,9 400 207 193
1988 634,9 425 172 253

lexperimenzal year, sum of precipitation for, “yem-. ‘gmwing sea-
son, sApril, SJune, 7July, “Scptember

VYSLEDKY A DISKUSE

Mnoizstvi zdvlahové vody u sledovanych plodin
v jednotlivych pokusnych letech zna&né kolisalo
(tab. III). Nejveétsi rozpéti v mnoZstvi pouZité zdvlaho-
vé vody bylo zjisténo u obilnin, nejvétsi spotfebu z4-
vlahové vody vykazoval jetel luéni ve druhém roce pés-
tovéan{ a cukrovka.

Za sledované obdobf na lehkych piidéch Polabi &i-
nily priimé&rné hodnoty dopliikového mnoZstv{ zdvlaho-
vé vody ve druhém roce péstovani u jetele luéniho
220 mm, ozimé pSenice 120 mm, jarn{ pSenice 130 mm,
jarniho je¢mene 100 mm, cukrovky 230 mm, kukufice
na zrno 100 mm, kukufice na sildZ 190 mm, kukufice
se sluneénicf 90 mm, ovsa na hmotu 410 mm a u me-
ziplodin od 20 do 70 mm.

V porovnéni s podobnymi iidaji, které uvadgji Ji-
va a kol. (1981) pro zdvlahové oblasti jizni Moravy,
jsou hodnoty dopliikového mnoZstvi zdvlahové vody
v Polabf vy33f u ozimé pSenice o 40 mm, kukufice na
zrno o 30 mm a kukufice na sildZ o 55 mm, zatimco
u jetele luénfho jsou tyto hodnoty oproti jiZni Moravé
0 10 mm niZsf.

Podil dopliikové zavlahy na celkovém mnoZstvi do-
dané vody plodinami (tj. srdZky + zdvlaha) byl nejvys$si
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11. Zdvlahovy reZim v procentech vyuZitelné vodni kapacity u sledovanych plodin — Irrig: gime in p ge of available water capacity
in investigated crops
Pokusné obdobi!?
Plodina! 1967-1970 1971-1974 1976-1979 1981-1984 1985-1988
2 Zy Z3 Zy 2 23 2L | Zmin | Zy 2o 23 2 Z)
Ozimé pSenice? 15 30 50 15 30 50 30 30 40 40 40 - 40
Jarni p3enice? - - = - - - 40 40 | 40 | 40 | 40 | 40 40
Bob na zrno* 40 60 80 40 60 80 - - - - - - -
Bob na hmotu® - - - - ~ - - - b&hem vegetace' 30 =
Cukrovka® - - - 20 40 60 40 40 30 30 30 30 -
Kukufice se slunenici’ 30 50 70 - -4 - - - - - - = -
Kukufice na sildz® - - - 30 | 50 | 70 - - - = = = =
Kukufice na zrmo” - = - = = = = < 20 20 50 50 50
Oves na hmotu!? 40 60 80 40 60 80 - = - - - - 50
Oves + peludka na hmotu'! - - - - - - - - = = = = =
Jetel luéni'? 20 40 60 20 40 60 - - béhem vegetace 30 30

Zmin ~

lizované (v obdobf maxi

dIntho biologického néroku plodin jako z;, mimo toto obdobi se promitnul pokles zdsoby piidni vody

k bodu vadnuti — minimized (in the period of maximal biological demand of crops as z,, outside this period the reduction in soil water
supply to the wilting point was manifested)
z, - zévlaha podle sumy teplot za vegetaci plodiny - irrigation according to the sum of temperatures for vegetation of a crop (z,, = 0-200,
2,5 = 200-800, z,3 = 800-2 000, z,4 = 2 000-2 200 "C)

lcmp, Zwinter wheat, 3spring wheat, "grain broad bean, *broad been for green mass, “sugar beet, "maize with sunflower, “silnge maize, 9grnin
maize, %oats for green matter,  oats + field pea, 2meadow clover, l:‘e:xperimenta] period, Mduring growing season

III. MnoZstvi pouZité zdvlahové vody (mm) u sledovanych polnich plodin v jednotlivych pokusnych letech na lehkych piiddch Polabi —
Quantity of irrigation water used (mm) in investigated field crops in different experimental years on light-textured soils of the Elbe

Basin
) Jetel luénf® Ozim4 Jarnf Bob® g i, Wi IR
Rok (2. rokl) pienice? pienice’ ﬁ)) :‘; f;g:ug Cukrovka’ b) na silgz!! b) oves +
¢) na zro'? peluska'4
1967 289 61 = 162* = 122 =
1968 215 49 - 89 = 79 =
1969 317 112 - 182 - - 69
1970 326 75 = 160 3 71 35
1971 175 49 =3 156 336 205" 52
1972 284 68 - 170 157 173 22
1973 433 176 = 186 412 274 22
1974 143 89 = 96 140 94 20
1976 o 240 243 - 292 - -’
1977 = 108 99 = 130 Y -
1978 = 133 129 < 191 = =
1979 & 203 210 = 200 = -
1982 248% 115 177 90° 185 101 a
1983 224 92 75 38 286 236 =
1984 196 185 141 41 164 176 =
1985 182 140 97 = = ht 25"
1986 120 96 103 = - 82 39
1987 26 70 39 < = 37 L
1988 135 142 133 - - 39 115
Primér 221 116 131 150* 227 91* 37
za;ll;%%v‘gné 56 190 45"
96°

* primér osevnich postup'* B + C

*X primér osevnfch postupi A + B

'yenr, 2nvemge for the investigated period, 3meadow clover, “winter wheat,
beet, '“maize with sunflower, ''for silage, '*for grain, ‘*oats for green mass,
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sslpring wheat, “broad bean, "for grain, 8¢or green mass, 9sugnr
“oats + field pea, 'Saveragc for crop rotations
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IV. Podil zévlahové vody na celkovém mnoZstvi vody dodané plodindm (priméry sledovanych let) — The proportion of irrigation water
in total amount of water supplied to crops (averages for the years under study)

18

> Primérné mno¥stvi!S Rozpéti mnoigg'ln t)iodané vody %ﬁf,:gf, }:;dg lzﬁ;:{é::,n

ey vs:g]&lz 3 zé;"l)%};g),ré srizky!? Zivlaha?® v(:)da;z‘ docrlra;:‘é) vody?
(mm) (mm) (mm) (%)
Ozimé psenice? 405 116 294-517 49-240 521 22,3
Jarnf pSenice? 236 139 121-366 39-243 367 35,7
Jarn{ je¢men® 246 96 170-296 22-152 342 28,1
Kukufice na zmo® 299 96 66-417 37-82 95 39,6
Bob obecny na hmotu® 178 56 118-219 41-90 234 23,9
Bob obecny na zrno’ 279 150 217-338 89-186 429 35,0
Cukrovka® 311 227 142-434 130412 538 42,2
Kukufice na sildz’ 182 90 133-295 71-74 372 51,1
Sméska na zeleno'? 278 45 221-315 25-115 323 13,9
%Z"‘; ;;:::;’,. 120 37 30-196 22-69 157 23,6
fﬁiﬂilﬁ?ny) 2 173 37 153-192 23-54 210 17,6
Jetel lugnf'® (1. rok'4) 193 133 97-245 97-320 326 40,9
Jetel luénf (2. rok) 479 221 330-579 26-433 700 21,6

crop, Zwinter wheat spnng wheat, spnng barley, gram maize, ®broad bean for mass gram broad bean, sugar beet, sllage maize,
meadow clover, |

crop mixture, green oats (covcr crop), Zwinter rye (catch crops

)I3

%reen

4year, '*average quantity, 'precipitation for growing

season, ' irrigation waters, 18 range of quantity of supplied water,
of irrigation in total quantity of supplied water

precip

irrigation, “ total quantity of supplied water, # proportion

V. Vynosy zrna ozimé pienice v zdvlaze a bez zévlahy odchylujici se od normélu srdZek za mésice kvéten a Cerven ve sledovaném obdobi -
Winter wheat grain yields under irrigation and without irrigation deviating from the normal of precipitation for the months May and June

in the investigated period

Snizent (zvfSent) Ghemu Cclk:l\;i zzs.étzlfahové V¢nos zma® (t.ha™!) zwgez:;i g:mu zma
srasek od normdlu' * (mm) bez zévlahy* v zdvlaze® (%)
+10 % 117 4,72 5,52 16,9
-10-20 % 138 4,88 5,98 22,5
2-20 % 240 3,98 7,28 82,9
+10-20 % 140 6,09 6,70 10,0
2421 % 88 5,23 5,82 11,3

* normdl za kvéten a &erven — normal for May and June = 124 mm

lA'educuon (increase) of sum of precipitation from the normal, Ziotal irrigation quantity, gram yield, 4without irrigation, Sunder irrigation,

Sincrease of the grain yield by irrigation

u kukufice na sildZ (50 %), u cukrovky, jetele luéniho
v prvnim roce péstovani a kukufice na zrno ¢inil zhru-
ba 40 %, u jarni pSenice byl ve vysi 35 %, u dalSich
obilnin a plodin se tyto hodnoty pohybovaly mezi 20
az 30 % (tab. IV).

S ohledem na dopliikovy charakter zdvlah v klima-
tickych a pidnich podminkach Polabi je tedy pro dosa-
Zeni dobré ucinnosti dodané zdvlahové vody rozhodu-
jici termin zavlaZovéani. Podkladem pro volbu Easové
vhodnych terminl jsou pfedeviim povétrnostni pod-
minky (nejen srdZky), ale i teplota vzduchu, sytostn{
doplngk, riistovy a vyvojovy stav rostlin aj. (Breu-
nig akol, 1969; Pycha, 1971; Slavik, 1980).

Nevhodné volenym terminem (hlavné opoZdénym
uplatnénim) miZe byt i spravné stanovend vyse ddvek
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zdvlahové vody mén¥ G&innd (Slavik, 1981; Si-
mon, 1979, 1986), coZ potvrzuji i na¥e hodnoceni
vztahi mezi mnoZstvim sraZzkové vody za obdobi kvé-
ten, Cerven, resp. pouZitych ddvek zdvlahové vody
a vynosy zrna ozimé pSenice (tab. V).

Vysledky neprokdzaly t&snou zédvislost mezi defici-
tem (nadbytkem) mnoZstvi sraZkové vody, resp. pouZi-
tymi ddvkami zdvlahové vody a vynosy zrna ozimé
pSenice. Z analyzy je v¥ak prikazné, Ze v letech se
sraZkovym normélem nebo deficitem oproti norm4lu
v kvétnu a ¢ervnu vét§im o 10 % a vice je vliv zdvlahy
na vynosy ozimé psenice priikkazn& pozitivni. Obvykle
se s deficitem srdZek zvySuje i suma teplot vzduchu,
a tim i vldhovd potfeba ozimé pSenice (Slavik,
1994 - dstnf sd&leni).
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VI. Primé&mad spotfeba zévlahové vody na 1 t su$iny nadzemnf fytomasy plodin — Average irrigation water consumption per 1 t of dry matter

of above-ground phytomass of crops

T Pfi hnojeni N'¢ Nifég b(vxlggdr)
Plodina! o ?:1};? e — stg?)jenf?t’)( ,?,z&’
(%)
Ozimé p3enice? 82 37 80 45
Jarnf pSenice? 63 40 100 63
Jarnf jemen? 55 81 60 147
Kukufice na zmo® 34 21 100 62
Bob na zrno® 110 122 60 111
Cukrovka’ 46 32 150 69
Kukufice na silaz® 65 49 210 75
Jetel luéni? (1. rok!'7) 80 93 0 12
Jetel luéni (2. rok) 58 44 0 76
Ozimé %ito (sm&ska)'? 37 34 90 92
Oves na zeleno!! 17 21 40 23
Oves + peluska na zeleno'? 76 38 20 50
Kukufice se slune&nici!? 47 38 140 81
Meziplodiny'4
Jflek mnohokv&ty'S 127 124 60 98
Hoftice bil4!'® 122 110 40 90

X spotfeba zdvlahové vody na 1 t susiny bez hnojeni N — irrigation water consumption per 1 t of dry matter without N fertilization = 100 %

'erop, 2winter wheat, *spring wheat, *spring barley, *grain maize, grain broad bean, “sugar beet, *silage maize, *meadow clover, “winter

r{e (crop mixture), 1 green oats, Zoats + green field pea, 13
1

maize with sunflower, '*catch crops, Sltalian ryegrass, " white mustard, l7ycur,

without N fertilization, 'at N fertilization, *’lower (higher) water consumption by N fertilization

Ve srazkové pfiznivych letech (nadbytek srazek
v kvétnu a Cervnu) se piirlistky vynosu zrna zdvlahou
pohybuji do 10 %, coZ nelze povaZovat za ekonomicky
vyhodné.

Z hlediska hodnoceni u¢innosti doplitkovych zdvlah
je také dileZitym kritériem spotieba zdvlahové vody na
jednotku celkové (nadzemni) produkce suSiny fytoma-
sy. Z vysledki hodnoceni spotieby zdvlahové vody na
1 t suSiny fytomasy zavlaZovanych plodin (tab. VI)
vyplynulo, Ze na lehkych pidach Polabi mély nejvyssi
spotfebu zdvlahové vody (pfes 100 mm) jilek mnoho-
kvéty jako podsev, bob obecny .na zrno a jetel lucni
v roce vysevu. Nejmensi spotiebu zdvlahové vody na
1 t produkce suSiny méla cukrovka (20 aZ 40 mm), déle
oves na zeleno (17 mm), ozimé Zito na zeleno (30 mm)
a jetel lu¢ni ve druhém roce p&stovani. Obilniny a ku-
kufice na zrno vykazovaly hodnoty spotfeby zdvlahové
vody na 1 t suSiny ve vysi 40 aZ 50 mm.

Spotieba zdvlahové vody na jednotku trZniho pro-
duktu (Pycha, 1971) jest& blize charakterizuje efek-
tivn{ vyuZiti zdvlahové vody. Z naSich ddaji vyplynu-
lo, Ze v Polabf se pro obilniny ukazuji jako vhodné&;jsi
zdvlahové reZimy s niZ§imi hodnotami miniméln{ zdso-
by pidn{ vldhy. U picnin i u cukrovky byly jako nej-
vhodn&j3i stfedn{ nebo i vy$¥i hodnoty minimélnich z4-
sob pidni vody.

Ze studia vlivu agrotechnickych opatfeni na vyuZiti
(d¢innost) zdvlahové vody byla u sledovanych plodin
nejvice vénovana pozornost hnojenf dustkem. Z porov-
nini variant zavlaZovanych plodin bez pouZiti dusiku
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s variantou s aplikaci niZz§ich ddvek dusiku bylo u vét-
Siny plodin prokdzdno vlivem interakce dusiku se za-
vlahou sniZeni spotfeby vody na jednotku produkce fy-
tomasy (tab. VI).

Pfi pouZiti niz8ich ddvek dusiku se spotfeba vody na
produkci fytomasy sniZila u ozimé pSenice o 55 %, jar-
ni pSenice o 37 %, kukufice na zrno o 38 %, cukrovky
0 31 %, kukufice na sildZ o 25 %, ovsa na zeleno
0 50 %, kukufice se slunecnici 0 19 % a u jetele luéni-
ho 0 24 %.

Tyto vysledky jednozna¢né potvrdily, Ze funkce
prumyslového dusiku pfi p&stovén{ plodin na plochdch
v dosahu zdvlah na lehkych pidach neni zanedbatelnd
nejen z hlediska vynost nadzemni fytomasy, ale ani
z hlediska spotfeby zdvlahové vody na jednotku pro-
dukce. V tomto sméru je tieba znovu posoudit potiebu
zdvlahové vody a stanovit optimdlni uroveii zdvlahy
a hnojeni dusikem (resp. zvéZit jejich interakce) s po-
zitivnim udcinkem na produkci plodin a bez nebezpeci
vyplavovini dusiku vlivem zdvlahy do podzemnich
vod. Intenzita odtoku zdvisf na udrZenf tzv. zavéSené
pidni vldhy v aktivni hloubce provlaZovaného horizon-
tu, druhu plodiny apod. (Slavik, 1994).

Z hodnocen{ vlivu dal¥ich faktorl agrotechniky na
spotfebu zdvlahové vody na jednotku produkce suSiny
fytomasy vyplynul rovné€Zz vyznam predplodiny. U ozi-
mé pSenice bylo pfi niZ8i drovni dusiku lepsi vyuZiti
vody po pfedploding jeteli luénfm, pfi¢emZ spotieba
zdvlahové vody na 1 t suiny ¢inila 33 mm, zatimco po
predplodiné cukrovce 45 mm a po kukufici na zrno
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53 mm. P¥i vy$3f drovni hnojeni dusikem se rozdily ve
spotfeb& vody na produkci susiny fytomasy ozimé pSenice
mezi uvedenymi piedplodinami vyrovnaly a spotfeba z4-
vlahové vody ¢inila 33 aZ 35 mm na 1 t suSiny.

Také nové vysoce produktivni odridy a hybridy
s vysokym genetickym potencidlem Iépe zhodnocovaly
zévlahu, to znamend, Ze zaji¥fovaly i lepsi vyuZiti zd-
vlahové vody. Plati to zejména pfedev§im o téch plo-
dinéch, u kterych je hospodéisky vynos totoZny s cel-
kovou produkei fytomasy (Hanke a kol., 1980).

V naSich pokusech v3ak pfi hodnoceni celkové su-
$iny nadzemni fytomasy (zrno + sldma) u ozimé p3eni-
ce nebyly rozdily ve spotfebé vody na jednotku produk-
ce mezi odridami Kastick4d osinatka, Jubilar ¢i Slavia.
V této souvislosti je tfeba opét poukdzat na vyznam-
nost skliziiového indexu u obilnin a dalich zrnin.

Na3e experimenty a dosaZené vysledky soucasné na-
znadily nutnost dalSiho a hlubsiho vyzkumu v tomto
sméru (vodohospodaiské bilance, meteorologicka hod-
nocenf, ristové charakteristiky plodin). Nase vysledky
naznacily, Ze zhospodarnéni zdvlah je moZné za pred-
pokladu zvy$ené pozornosti nejen technice a fizeni z4-
vlahového reZimu (d4vky, termin zdvlah), ale i systému
hospodafeni na padé.
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INFORMACE - STUDIE — SDELENI

SOIL CULTIVATION AND SOIL DEGRADATION
IN HUNGARY - A REVIEW

ZPRACOVANI A DEGRADACE PUDY V MADARSKU - PREHLED

M. Birkas, T. Szalai, J. Angyan, L. Szabé

University of Agricultural Sciencies, Institute of Crop Production, Gédélls, Hungary

ABSTRACT: In Hungary, soil degradation was recognized for the first time by the end of the 1800s. At present, soil
degradation has affected about 40% of the total land used for agricultural production. As possible reasons, deforestation,
change of climate and defective or “multi-traffic* tillage were pointed out. In the 20th century the unfavourable effects of
conventional tillage, such as soil compaction, the obvious cloddiness, resulting from cultivation of compacted soils, and dust
formation, due to inappropriate seedbed preparation, increased the degradation. In the history of Hungarian soil tillage,
however, there were some periods when soil degradation was slower, soil water conservation became prominent and the
development and use of new tillage tools enhanced soil protection. The principles of “reasonable soil tillage* elaborated by
the end of the 19th century, can be compared with the North-American minimum tillage efforts. The Hungarian dry farming
methods, which were elaborated in the 1920s, can be connected with the modern soil protecting tillage. In the 1980s, the
achievements of the energy saving and soil conserving tillage gave a slight chance to stop the soil degradation. In the 1990s,
the degradation of soil physical conditions is again in the limelight. It means, that earlier achievements were not long-lasting,
and that current attitude of the farmers toward soil protection is primarily determined by the difficult economic conditions.
At present, not the encouraging factors but those forcing to give up are in the foreground.

soil; cultivation; degradation; protection

ABSTRAKT: V soucasné dobé postihuje degradace piidy pfiblizné& 40 % veskeré ptidy vyuZivané pro zemédélskou produkei.
V Madarsku se o degradaci pidy zacalo poprvé hovofit koncem 19. stoleti. Jako mozné pfi¢iny bylo oznaéeno odlesfiovénf,
zména klimatu a Skodlivé nebo mnohapiejezdové zpracovani. Ve 20. stoleti degradaci zvysily nepfiznivé vlivy tradiénfho
zplsobu zpracovéni pidy jako napf. utuZovani pidy, zfetelnd hrudkovitost pidy vznikajici pfi zpracovani utuZené pudy
a pra¥nost vznikajici pfi nespravné piedsefové piipravé. Avak v historii zpracovani pidy v Madarsku existovala obdobi, kdy
degradace ptdy byla pomalejif, do popfedi zdjmu se dostdvala ochrana piidnf vldhy a vyvoj a pouZivani novych kultiva&nich
stroji zlepSovaly ochranu piidy. Z4sady racionédlntho zpracovani pidy, které byly vypracovdny koncem 19. stoleti, 1ze
srovndvat napf. se snahami v Severni Americe o minimalni zpracovani. Mad'arské zpiisoby obhospodafovéni bez zdvlah, které
byly vypracovény ve 20. letech 20. stoleti, 1ze ddvat do souvislosti s modernim zpracovinim piidy zaméfenym na ochranu
pidy. V 80. letech 20. stoleti piinesly tispéchy souvisejici s isporou energie a Setrnym zpracovénim pudy slabou nadgji na
mozZnost zastavit degradaci piidy. V 90. letech 20. stoleti se degradace fyzikdlnich podminek piidy dostév4 znovu do popiedi
zdjmu. Znamend4 to, Ze difv&j3f uspéchy nebyly trvalého rdzu a Ze postoj farméfil k ochrané pidy urduji pfedevifm soucasné
nesnadné ekonomické podminky. V soucasné dobé nejsou v popredi stimulujfcf faktory, ale faktory, které pfinuti omezit
zpracovan{ pidy.

plida; zpracovéni; degradace; ochrana

INTRODUCTION

The total area of Hungary is 9,303,000 ha, of which
50.65% or 4,712,000 ha is arable land. The ecological
conditions are usually favourable for crop production.
The details, however, give more exact information. On
average, the precipitation is between 500 and 750 mm,
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but in some parts of the country the distribution is very
varied. The western borderland is wetter, while the
eastern part, Tiszdntidl, is drier. In 1983-1993, the
whole country suffered from drought, because the pre-
cipitation was 150-300 mm less than normal. In the dry
years, the importance of soil water conservation has
increased.
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However, 15% of the Hungarian soil sand, 12.0% is
sandy loam, 47% is loam and 26.0% is clayey. It means
that on 59.0% of the soils the demands of crops can
easily be met by soil cultivation, while on 41.0% this
is more difficult.

The total area of the agricultural land, including,
besides the cultivated soil, gardens, orchards, vineyards
and pastures, is 6.4 million ha. Out of this the acidifi-
cation on 2.2 million ha, the water erosion on 2.3 mil-
lion ha and the wind erosion on 0.6 million ha, reduces
the safety of production. On 1.0 million ha the high salt
sodium content and on 200,000 ha the high water con-
tent restricts the crop production (Ldnszki, 1992).

Soil degradation — though to different extent — can
be observed on 40.0% on the agricultural land. Besides,
the organic matter content has decreased on all soil
types. For example, in 1985, the organic matter content
of the meadow soil was less than 6.0% while in 1907,
even the average of the samples of all soil types was
higher than this value (An gyén, 1989).

The above phenomena directly and indirectly affect
the efficiency of crop production. The role of soil cul-
tivation is important because it may increase or de-
crease the physical deficiencies that make the produc-
tion risky. Besides, inefficient cultivation increases the
harmful effects of the chemical deficiencies in the soil.

Soil fertility and soil conditions depend on social
circumstances, development of machines and the stan-
dard and culture of land use (Szabolcs, Vidral-
lyay, 1978). Consequently, the role of soil cultivation
cannot be debated. However, its effects can be both
favourable and unfavourable.

The eras of development of soil cultivation in Hungary

On the basis of both land and machinery use and
land protection development, the development of soil
cultivation in Hungary can be divided into seven eras.
Such division has not been made earlier.

1. The first era of land cultivation (1000-1600).
2. Era of turning to intensive soil management (1600-

1800).

3. Era of the “multi-ploughing® cultivation systems

(1750-1900).

4. Era of the “reasonable tillage‘; (1860-1960).
5. Era of the conventional tillage systems (1920-1990).
5.1. Application of classical, animal-drawn equip-
ment (1900-1960).

5.2. Intermediate, partially-mechanized farming sys-
tems (1920-1970).

5.3. Industrialized, fully mechanized farming sys-
tems (1975-1988).

6. Era of the energy and water conservation systems

(1975-1988).

7. Era of the adaptable tillage (1988- ).
7.1. Stage of stagnation (beginning of 1900s).
7.2. Intermediate stage (beginning of 2010s).
7.3. Era of soil conservation (2010- ).
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The first era was characterized by the use of shallow
working implements, animal draught power and little
“intellectual input”. Deforestation caused a change in
climate and induced water and wind erosion for the
centuries to come (Milhoffer, 1897; Kazal,
1927).

The change into intensive farming was enhaced by
the food demand of the increasing population, as well
as the West-European demand for Hungarian agricul-
tural products.

In the 19th century, owing to river control, new ter-
ritories could be converted to arable land. Environ-
mental pollution and conservation were balanced, at
least temporarily. However, compared to Western ,
Europe, the development of cultivation tools and tech-
nologies in Hungary showed a time lag of 100-150
years. The achievements of our agricultural experts,
especially in the theory of cultivation and management,
were more encouraging (. g. Nagyvdathy, Pete
—cit. Birk4s, 1987).

In the middle of the 18th century, plough develop-
ment started, inspired by the Brabantian and Hohen-
heim ploughs. Owing to these well-constructed
ploughs, cultivation culture developed. Deeper tillage
in deep tilth soils ensured crop yield increase. How-
ever, the “multi-ploughing system was thought to be
modern only at the start. Ploughing 3-5 times a year
proved to damage soil structure and fairly soon turned
out to be expensive. The opponents of this system
termed it as “abuse of nature”. However, until recently
the plough and ploughing have suited the conventional
Hungarian cultivation approach practice. It is not by
chance that the “multi-ploughing® system has “ruled
for over two centuries. Its survival into the 20th century
can be recognized in the “multi-traffic* conventional
cultivation system.

“Reasonable tillage‘* and Hungarian dry farming

During the period from the beginning of land culti-
vation to about 1900, first the practice of shallow cul-
tivation and deficient fertilization and later the practice
of “multi-ploughing* affected the physical condition of
the soils.

The alternative to the “multi-ploughing* system, with
its scant concern for soil protection, appeared in the the-
ory of land cultivation in the late 19th century. It was
named “reasonable tillage", after the activity of Cser-
héti (1900)and Gydarfds (1922) (cit. Birk4s, 1987).

“Reasonable tillage* aimed at carrying out only
those procedures which were inevitable for crop pro-
duction and at conserving the biological condition of
the soils, thus to slowing down the process of soil de-
gradation. For this reason, the Hungarian “reasonable
tillage* is related to the minimum tillage trend which
originated in the USA in the 1950s and aimed at
achieving quick results in controlling soil degrada-
tion.
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In Hungary, the roots of conventional soil cultiva-
tion originated many centuries ago. The most important
feature is the cultivation of the whole area, which in-
cludes “multi-traffic* and overestimates the crop’s de-
mands with respect to soil cultivation. Conventional
soil cultivation took up other features, useful or unfa-
vourable for the soil, from all previous periods.

The useful components of conventional soil cultiva-
tion originated from the “reasonable tillage” system,
the positive results of which appeared in the dry years
of the beginning of the 20th century. “Multi-plough-
ing" became impossible under the prevailing dry con-
ditions. The appearance of disk and cultivator made it
possible to introduce new cultivation methods by which
the loss of water from the soils during cultivation could
be reduced.

The theory of Campbell (1907) from Nebraska
encouraged even the conservative farmers to perform
experiments. Later, Gydrfds (1922) adapted the
new methods to preserve water to Hungarian condi-
tions. The essence of the “Hungarian Dry Farming® is
the shallow, water-preserving stubble cultivation in or-
der to store the little autumn-winter precipitation, omit-
ting the spring ploughing and making a good seedbed.
All these operations were to be carried out taking care
of the soil structure.

As a result of all these efforts during period of tra-
ditional cultivation, between 1900-1914 and 1920-
1930, soil degradation slowed down. However, it did
not affect all the country because the expertise and the
necessary variety of machinery was available only to the
medium-sized and large-scale farm enterprises. Mann-
inger (1936), who elaborated the method of rational
shallow tillage, obtained his practical experience as the
director of the Montenuovo estate in Hungary.

Contradictions in conventional tillage

The second and third phases of the conventional till-
age period are also very instructive. From the turn of
the century until 1945, the conventional and modern
cultivation methods were used simultaneously. How-
ever, in the 1950s, tillage showed signs of regression.
Political pressure for ploughing cultivation, which did
not take into account the depth of the fertile layer of
soil led to decreases in crop yield.

Since the late 1960s, the results of soil physical re-
search, played a determining role in the development
of soil cultivation (Nyiri, 1986; Vdrallyay,
1978; Sipos, 1978). On the one hand, scientific re-
search and modern soil management resulted in im-
proved soil management on large-scale farms. On the
other hand, the fully mechanized farming systems con-
tributed to the increase of soil damaging processes. Ne-
glect of the biological processes in the soil cannot be
compensated for, even with the best possible mechani-
zation (Kemenesy, 1961).
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The disadvantages of conventional tillage are conse-
quences of its typical features. In Hungary these are as
follows: (1) many (8-10) tillage operations until sow-
ing; (2) the tillage depth adapted to the crop and not to
the soil condition; (3) plough-pan and disk-pan forma-
tion; (4) cloddy result of primary tillage; (5) dusty
seedbed; (6) frequent soil moving; (7) high cultivation
time demand (2.5-3.5 h.ha™!); (8) high fuel consump-
tion (60 Lha ! or more); (9) high cultivations costs. The
lack of soil-protecting implements may be an explana-
tion, but in our opinion the conventional tillage system
is primarily maintained because farmers attach great
value to traditions.

The necessity of energy saving and moisture
conservation cultivation

By the end of the 1970s, farmers became acquainted
with modern European-standard cultivation technolo-
gies. Ploughing seemed to lose its power. At cultivation
demonstrations there were more and more energy-sav-
ing and soil-conserving devices. The Hungarian cir-
cumstances are well demonstrated by the fact that the
change of the farmers’ attitudes toward cultivation has
not been forced by the necessity of soil protection but
by the increasing energy prices. The series of dry years,
which started in 1983, intensified the harmful effects
of conventional tillage and thus they drove the farmers
towards rationality.

What are the advantages of the energy-saving and
soil-protecting tillage systems? In the cultivation sys-
tem of the autumn cereals, the ploughless methods be-
came wide-spread, thus the number of tillage opera-
tions was halved. When sowing winter wheat, after
sunflower and maize, 5-15% of the soil surface is
covered with crop residues, which is especially impor-
tant on sloping fields. Previously such a solution was
not possible. The importance of soil loosening was re-
cognized. In the middle of the 1980s, subsoiling was
performed on 30-32% of the total area of cultivated
soil. The crop residues, instead of burning them, were
mixed into the soil. Despite several years of drought,
soil structure was improved.

In the period 1986-1989, several soil conservation
implements were developed. However, unfortunately,
it was too late for those concerned to get acquainted
with these machines and to appreciate and buy them
before crop production met hard years. .

Stagnation of soil conservation tillage

During the era of the energy and water conservation
tillage the soil benefited from the “reasonable tillage*
techniques. However, there was not enough time and
energy to fully reverse the process of soil degradation
which had started over 200 years ago.
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1. Scheme of soil cultural condition and degradation connected with soil cultivation and management

The degradation of physical and biological soil qua-
lities and its causes are summarized in Fig. 1.

Extensive damage, which, if looked upon objecti-
vely was avoidable, resulted from an increase of com-
paction and a dramatic decrease of soil loosening. In
spring, our soils suffered from the consequences of ac-
cumulated mistakes over the past 2—4 years (Birk4és,
Szem&k, 1991). It is true that Hungarian farmers
could never afford appropriate numbers and types of
suitable machinery and, due to worsening investment
opportunities, cheaper (and poorly constructed) or se-
cond-hand, but not soil-conserving machinery was pur-
chased. This poor selection of machinery was very un-
fortunate. Nevertheless, most of the damage was due to

misapplication of techniques in the past and also at
present.

In the early 1990s, soil compaction caused the big-
gest problem. In the summer of 1991-1993, fifty fields
were chosen at random. Research showed serious com-
paction on half on them, of which 65% showed com-
paction to a depth of 18-22 cm and 30% to a depth of
28-32 cm. Most of the plots (82%) were compacted to
a depth of 40 cm. The dry bulk density of the com-
pacted layers equivalent to or over 1.50 g.cm'3. Our
results were confirmed by ponding on the fields in
autumn, winter and early spring. In compacted layers,
musty stubble residues were found, which suggested
anaerobic conditions and minimal biological activity.

1. Fuel consumption on loamy soils for various tillage practices and soil water contents in Hungary (Birkds, 1987)

Tillage and depth Soil water content (%,w/w) Dry bulk density (g.cm") Fuel const_:lnplion
(cm) at 0-20 cm depth at 0-20 cm depth ha™)
15.8 1552 23.8
Ploughing 15.8 1.40 215
(=) 212 1.54 2.1
21.2 1.41 20.4
15.5 1.54 21.7
Subsoiling 155 1.41 18.8
(40-45) 21.0 1.54 203
21.0 1.41 19.6
15.1 1.52 16.2
Heavy duty cultivator use 15.1 1.41 13.3
-2 208 1.52 156
20.8 1.41 12.7
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The division of this era into three periods is justified
by the facts discussed above. The period of regression
can be characterized by the degradation of the soil
physical condition, and the relapse of the cultivation
culture. The adaptation is regulated by the economic
conditions. The decrease of field traffic is not determi-
ned by rationality, but by the diminishing financial
sources for the purchase of fuel. In the transitional pe-
riod, an improvement is presumed which hopefully will
lead to the implementation of soil-protecting tillage
systems.

Prospects of soil-conservation

In spite of the current hard economic conditions,
there is a chance to improve the physical conditions of
the soils, even if slowly.

As a first step the conventional methods, which
have been neglected in the last 4-5 years, should be
revived. After harvesting, shallow tillage can be carried
out with less energy consumption, while also protecting
soil structure. According to our measurements, 18—
20 Lha™! fuel is necessary for ploughing at 20 cm
depth, while on the dried up stubble the fuel demand is
21-23 Lha™L. During primarily tillage performed with
a heavy duty cultivator, 4-5 L.ha™! fuel can be saved
(Tab. I).

The regular loosening of soils, to a depth of
35-45 cm every 2-3 years, will not only prevent the
tillage pan compaction but it will also enhance the pre-
servation of the soil’s biological activity. Soil which is
not adversely compacted can be cultivated with less
energy.

It is a simple method to change the depth of primary
tillage every year. Tillage pan compaction is the result
of repeated tillage at the same depth. Since the disad-
vantages of ploughing occur most frequently on com-
pacted soil, the loosening should be carried out prefer-
ably before the ploughing operations.

Can we expect the wide-spread adoption of direct
drilling in Hungary? In the era of the soil conservation
tillage, it was practiced on 500 ha only. It means, that
an unknown method will prevent — at least Hungarian
farmers — from its implementation. In some places,
however, especially on sloping areas, it can be success-
fully used, as was demonstrated by experiments. In the
beginning of the 21st century, the interest in soil con-
servation tillage will probably return, but it will have
to be adapted to the specific Hungarian conditions.

CONCLUSIONS

In Hungary, indications of soil degradation were
recognized for the first time by the end of the 1800s.
Recently 40.0% of the agricultural area, although to
different degree, is affected by degradation. Soil com-
paction and dust formation are the most dangerous phe-
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nomena. These are observed not only on light soils, but
also heavy soils. On the basis of temporal differences
in both land and machinery use and land protection, the
development of soil cultivation in Hungary can be di-
vided into seven eras.

In the earlier eras, factors which induced soil degra-
dation were deforestation, change of climate, and shal-
low “multi-traffic* tillage.

In the later eras, from the point of view of soil deg-
radation, there were more favourable and unfavourable
periods. Researchers and farmers were stimulated to
elaborate and apply soil conservation methods in peri-
ods of drought, e.g. 1905-1914, 1920-1930 and 1983
1988. The “reasonable tillage* and the Hungarian Dry
Farming systems gave rise to the hope that soil degra-
dation could be decreased or stopped. In the middle of
the 1980s, different methods of soil and water conser-
vation were applied on approximately 52% of the ar-
able land.

In the early 1990s, under pressure of unfavourable
changes in the economic conditions, farmers’ interest
in soil conservation practices has diminished. As a re-
sult, recognized former mistakes in cultivation were
repeated, such as omitting the stubble cultivation,
ploughing in winter or spring on too wet soils, and
using shallow disking as primary cultivation on com-
pacted soils. Consequences of these mistakes are soil
compaction and dust formation.

It is regrettable the farmers’ interest in soil conser-
vation practices has decreased. The additional problem
is that the real choice of equipment which farmers can
make on small, medium and large-scale farms, is fairly
small. Most of the modern cultivation machines cannot
be used because of the lack of spare parts. However,
the supply of means of conservation, such as modern
subsoilers, cultivators and ploughs, is satisfactory.

There are three possible ways to solve the soil con-
servation problem: (1) arousing farmers’ interest — fi-
nancial and intellectual, in soil and water conservation;
(2) renewal of the best conservation methods which
were elaborated and applied several years ago; (3) im-
plementation by researchers and teachers of a real pro-
gramme for teaching soil and environmental protection
and for giving useful advice about methods and tech-
niques for the practice of soil and water conservation.
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Nejéerstvéjsi informace o ¢asopiseckych élancich
poskytuje automatizovany systém

Current Contents

na disketach

Ustfedni zemédélska a lesnicka knihovna odebira casopis ,,Current Contents“ fadu
»Agriculture, Biology and Environmental Sciences” a radu ,Life Sciences” na diske-
tach. Rada ,Agriculture, Biology and Environmental Sciences je od roku 1994 k dispozici
i s abstrakty. Obé tyto fady vychazeji 52krat roéné a zahrnuji véechny vyznamné Gasopisy
a pokraéovaci sborniky z uvedenych oboru.

Ulozeni informaci z Current Contents na disketdch umozriuje nejrozmanitéjsi referenéni
sluzby z prakticky nejéerstvéjsich literarnich pramend, nebof baze dat je doplfiovdna kazdy
tyden a neprodlené expedovana odbératelim. V systému si Ize nejen prohlizet jednotliva
¢isla Current Contents, ale po pfesném nadefinovani sledovaného profilu je mozné adresné
vyhledavat informace, tisknout je nebo kopirovat na disketu s moznosti dal$iho zpracovani
na vlastnim poéitadi. Systém umozriuje i tisk Zaddanek o separat apod. Kumulované vyhle-
davani v Sesti &istech Current Contents najednou velice urychluje reser$ni préaci.

Pfistup k informacim Current Contents je umoznén dvojim zplsobem:

1) Zakazkovy pristup — po vypinéni pfislusného zakézkového listu (objednavky) je vhodny
pfedevsim pro mimoprazské zdjemce.
Finanéni podminky: — pouziti PC — 15 K& za kazdou zapocatou ptlhodinu
- odborna obsluha — 10 K& za 10 minut prace
— vytisténi reSerSe — 1 K& za 1 stranu A4
— zadanky o separat — 1 K¢ za 1 kus
— postovné + rezijni poplatek 15 %

2) ,,Self-service“ — samoobsluzna prace na osobnim poéitadi v UZLK.
Finanéni podminky jsou obdobné. Vzhledem k tomu, Ze si uzivatel zpracovava resersi
sam, je to maximalné usporné. (Do kalkulace cen nezapoc&itavame cenu programu a da-
tabaze Current Contents.)

V pfipadé Vaseho zajmu o tyto sluzby se obrafte na adresu:

Ustiedni zemédélska a lesnickd knihovna
Dr. BartoSova

Slezska 7

120 56 Praha 2

Tel.: 02/25 75 41, |. 520, fax: 02/25 70 90

Na této adrese obdrzite bliz§i informace a ziskate formuléfe pro objednavku zakazkové
sluzby. V pfipadé ,self-servisu“ je vhodné se predem telefonicky objednat. V pfipadé zajmu
je mozné si objednat i pribézné sledovani profilu (cena se podle slozitosti zadani pohybuje
Stvrtletné kolem 100 az 150 K¢).




Oznamujeme &tendfim a autorim naSeho Gasopisu,

Ze v navaznosti na ¢asopis Scientia agriculturae bohemoslovaca, ktery aZ do roku 1992 vychazel
v Ustavu védeckotechnickych informaci Praha, vydava od roku 1994

Ceska zem&d&lsk4 univerzita v Praze

Casopis

SCIENTIA AGRICULTURAE BOHEMICA

Casopis si zachovdvé piivodni koncepci reprezentace nadi védy (zemédélstvi, lesnictvi, potra-
vindfstvi) v zahrani¢i a jeho obsahem budou plvodni v&decké prace uvefejtiované v angliéting
s roz§ifenymi souhmy v CeStinég. .

Casopis je otevien nejirsi v&decké vefejnosti a redakéni rada nabizi moZnost publikace pra-
covnikiim vysokych $kol, vyzkumnych dstavii a dalSich instituci védecké zikladny.

Piispévky do Easopisu (v angliéting, popf. v Cestiné &i slovensting) posilejte na adresu:

Ceské zemé&d&lska univerzita v Praze
Redakce ¢asopisu Scientia agriculturae bohemica
165 21 Praha 6-Suchdol




POKYNY PRO AUTORY

Casopis uvefejiiuje pivodni védecké price, kritkd sd€lenf
a vyberové i piehledné rcfe’réty, t7n pltécc,vj.c'j’ichi podkladem
je studium literatpry a kleire__shn‘lup nejnove;si pozn'iugy v da-
né oblasti. Price jsou uvefejiovany v cesting, slovenstin€ nebo
anglictiné. Rukopisy musi byt dopInény kritkym a roziffenym
souhrnem.

Autor je pIn& odpovédny za plivodnost price a za jeji véc-
nou i formélni spravnost. K praci musi byt pfiloZeno prohld-
Zenf autora o tom, Ze price nebyla publikovana jinde.

0 uveiejnéni price rozhoduje redak¢ni rada Casopisu, a to
se zietelem k lektorskym posudkiim, védeckému vyznamu
a pifnosu a kvalité préce.

Rozsah védeckych praci nemd presdhnout 10 stran psanych
na stroji véetn& tabulek, obrazki a grafl. V prici je nutné po-
uzivat jednotky odpovidajici soustavé mérovych jednotek SI
(CSN 01 1300).

Vlastni dprava rukopisu ma odpovidat stitni normé CSN
88 0220 (formdt A4, 30 fadek na stranku, 60 Ghozl na fadku,
mezi fidky dvojité mezery). Tabulky, grafy a fotografie se
doddvajf zv1ast, nepodlepujf se. Na v3echny piflohy musi byt
odkazy v textu.

Nézev price (titul) nemé pfesdhnout 85 dhozi. Je nutné
vyvarovat se v ném obecnych ndzvi. Jsou vylouceny podtitul-
ky €lanki.

Kritky souhrn (Abstrakt) je informa¢nfm vybérem obsa-
hu a zdvéru ¢lanku, nikoliv viak jeho pouhym popisem. Musi
vyjadiit vSechno podstatné, co je obsazeno ve védecké prici,
a mi obsahovat zakladni Ciselné tdaje vcetné statistickych
hodnot. Nemd piekrocit rozsah 170 slov. Je tfeba, aby byl
napsdn celymi vétami, nikoliv heslovité. Je uvefejiiovdn a mél
by byt doddn ve stejném jazyce jako védeckd prdce.

Roz3ifeny souhrn (Abstract) je uvefejiiovdn v anglicting,
mély by v ném byt v rozsahu cca 2 strojopisnych stran komen-
toviny vysledky prace a uvedeny odkazy na tabulky a obrdz-
ky, popf. na nejdilezit&jsi literdrnf citace. Je nutné jej (véetné
nézvu price a klicovych slov) dodat v anglicting, popf. v Ces-
tiné ¢i slovenstiné jako podklad pro preklad do anglictiny.

Uvod mé obsahovat hlavni diivody, pro¢ byla préce reali-
zovina a velmi stru¢nou formou m4 byt popsan stav studované
otézky.

Literarni prehled md byt krdtky, je tieba uvédét pouze
citace majici tzky vztah k problému. Doporucuje se co nejniz-
§f pocet citovanych autort.

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

Vysledky - pfi jejich popisu se k vyjddieni kvantitativnich
hodnot ddvd prednost grafim pred tabulkami. V tabulkdch je
tieba shrnout statistické hodnoceni naméfenych hodnot. Tato
Cist by neméla obsahovat teoretické zdvéry ani dedukce, ale
pouze faktické ndlezy.

Diskuse obsahuje zhodnoceni price, diskutuje se o moz-
nych nedostatcich a prace se konfrontuje s vysledky dfive
publikovanymi (pozaduje se citovat jen ty autory, jejichZ price
maji k publikované préci blizsi vztah). Je pfipustné spojeni
Vjednu Kapitolu spolu s vysledky.

Literatura musi odpovidat stitni normé CSN 01 0197. Ci-
tace se fadf abecedn& podle jména prvnich autorti. Odkazy na
literaturu v textu uvadgji jméno autora a rok vyddni. Do se-
znamu se zafadi jen prdce citované v textu. Na préce v sezna-
mu literatury musf byt odkaz v textu.

Na zvIg8tnim listé uvadi autor plné jméno (i spoluautori),
dkademické, védecké a pedagogické tituly a podrobnou adresu
Pracovisé s PSC, &islo telefonu a faxu.

Pokud autor pouziva v prci zkratek jakéhokoliv druhu, je
"E""é' aby byly alespoii jednou vysvétleny (vypsany), aby se
Piedeslo omylim, V ndzvu prdce a v souhrnu je vhodné zkra-
ek nepouivat,

INSTRUCTIONS FOR AUTHORS

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

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

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

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

Manuscript layout shall correspond to the State Standard
CSN 88 0220 (quarto, 30 lines per page, 60 strokes per line,
double-spaced typescript). Tables, figures and photos shall be
enclosed separately. The text must contain references to all
these annexes.

The title of the paper shall not exceed 85 strokes. It is
necessary to avoid in the title the usage of common expres-
sions. Subtitles of the papers are not allowed either.

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

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

Review of literature should be a short section, containing
only literary citations with close relation to the treated prob-
lem. It is recommended to cite the lowest possible number of
authors.

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

In the section Results figures and graphs should be used
rather than tables for presentation of quantitative values. A
statistical analysis of recorded values should be summarized
in tables. This section should not contain either theoretical
conclusions or deductions, but only factual data should be
presented here.

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

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

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

The author shall give his full name (and the names of other
collaborators), academic, scientific and pedagogic titles, full
address of his workplace and postal code.
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