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INFLUENCE OF CHEMICALS FOR FRUIT THINNING
ON REDUCTION OF EXCESSIVE FRUIT SET

IN THE APRICOT (PRUNUS ARMENIACA L.)

OF CULTIVAR LEJUNA

VLIV APLIKACI PROBIRKOVYCH PRIPRAVKU NA REDUKCI
NADMERNE NASADY PLODU U MERUNKY (PRUNUS ARMENIACA L.)
ODRUDY LEJUNA

A. Svoboda

Research and Breeding Institute of Pomology, Holovousy, Czech Republic

ABSTRACT: Chemical products for reduction of excessive fruit set were tested in apricot-trees of cv. Lejuna in 1995-1998.
The efficacy of products Cultar, Rhodofix, Flordimex and urea was not sufficiently high for the purposes of blossom or fruit
thinning, the results of evaluation were not homogeneous. None of the methods of chemical treatment had any significant
effects on an increase in fruit cross-section diameter, even though partial changes in the size were observed after applications
of some product combinations. Applications of Cultar product at a concentration of 0.12% of the final product in the stage
of full blossom were relatively most efficient. Rhodofix at a concentration of 3 kg/ha applied at the stage of petal shedding
brought about positive reactions. The results indicate that the date of application will be crucial for achievement of acceptable
results, it will be within the first week after blossoming has terminated. Even though a significant loss occurred after
applications in many combinations, the production in kg was not influenced significantly. Regulation of fruit set in apricot
trees is still an unsolved problem, it will require further studies in future.

Prunus armeniaca L.; fruit set; chemical thinning

ABSTRAKT: V letech 1995 aZ 1998 byly u stromi meruiiky odridy Lejuna ovéfovany pfipravky pro chemickou redukci
nadmérné nésady plodi. Cultar, Rhodofix, Flordimex a MoZovina neprokazaly dobrou ti¢innost pro t¢ely probirky kvéti nebo
plodi, vysledky byly v priib&hu hodnoceni nesourodé. Zadny zpiisob o$etfeni nemél prikazny vliv na zv&tSeni pfi¢ného
priaméru plodu, i kdyzZ k ¢asteCnému ovlivnéni velikosti u nékterych kombinaci doslo. Jako relativné nejlepsi se jevilo pouZiti
pfipravku Cultar v koncentraci 0,12 % findlniho produktu v obdobi pIného kvétu. RovnéZ pfipravek Rhodofix v koncentraci
3 kg/ha aplikovany pfi opadu petdli vykazoval pozitivni reakci. Z uvedenych vysledki vyplyvé, Ze termin aplikace bude
rozhodujici pro dosaZeni pfijatelnych vysledki a je tfeba ho hledat v prvnim tydnu po odkvétu. I kdyZ v mnoha kombinacich
doslo k vyznamnému propadu po aplikaci, hmotnost sklizn& nebyla priikazné ovlivnéna. Regulace ndsady plodi u merunék
je nedofeseny problém, kterému bude nutné i nadéle vénovat patfi¢nou pozornost.

Prunus armeniaca L.; nasada plodi; chemickd probirka

UvVoD

Velké kolisani vynosi ovoce v produk&nich sadech
merunék béhem delSiho Casového obdobi na tzemi
Ceské republiky zptsobuje pfedeviim prib&h polasi
v zimnim, pfevazné v§ak v jarnim obdobi.

V roce, kdy dochézi k silnému poskozeni generativ-
nich organii maji stromy bujny vegetativni rist a zvy-
Senou diferenciaci kvétnich pupenu, plodnost je v pfi3-
tim roce nadmérnd. Velké mnoZstvi plodu retarduje
tvorbu novych kvétnich pupeni a strom se dostavé do
alternance. V této fazi jsou regulativni zasahy do rustu
a plodnosti stromi nezbytné, bohuZel v praxi se nepro-

vadéji. Dokonce nejsou uplatiiovany ani v zemich, kde
je péstovani merunék rozsifeno. Regulaci nasady plodu
(fezem, probirkou) lze tyto negativni projevy z velké
éasti eliminovat (Lichou a Audebert, 1989; BaZant
a Svoboda, 1990). Nezbytné to bude zejména u novych
odriid zavadénych do vysadeb, které maji zvySenou
odolnost k mrazu, ale sklon k pfeplozovani a drobno-
plodosti (Vachin, 1987; Nitransky, 1987).

Probirka nadmérné néasady plodi muZe pozitivné
ovlivnit fyziologické aspekty ristu stromu a mé prio-
ritni vliv na kvalitu a velikost ovoce. Velmi dobrych
efektl je dosahovano pfi kombinaci kaZdoro&niho fezu
s ru¢ni probirkou plodi (Po6r a Prileszky, 1986). Rug-
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1. Charakter pocasi v dob& aplikace — rok 1995 — Weather conditions at the time of applications — 1995

"relative humidity ,Zlemperalure. ]precipimlion, Aapplicalion. Shumidity

ni probirka je vSak pracnéd a nikladna, zvlasté pfi sou-
Casné technologii péstovani, kdy stromy dosahuji tfo az
Styfi metry vySky. Na zakladé uvedenych skutecnosti
jsme ové&fovali u odridy Lejuna (zéstupce skupiny vy-
soce plodnych odrid) acinky pfipravkd, u kterych jsme
predpokladali probirkovy efekt podobny jako u brosk-
voni nebo jabloni, kde ma chemicka probirka své opod-
statnéni. Redukce nasady plodi chemickou cestou je
malo propracovand, v praxi nepouZivana a jen malo
autori v dané problematice experimentuje (Bajwa
a Singh, 1970; Kiss, 1970; Riccardi, 1970; Surényi,
1982, 1986; Clanet aj., 1983; BaZant a Svoboda, 1995).

MATERIAL A METODA

V roce 1995 az 1998 jsme ovéfovali uéinnost Ctyf
pripravki na redukci nadmérné nasady plodi merunék
u odriidy Lejuna. Je to nové zavadéna odrida do vysa-
deb a byla zvolena jako zéstupce vysoce plodnych od-
rud, které maji sklon k pfeplozovéni a drobnoplodosti.
Vyznacuji se vSak zvySenou odolnosti k nizkym teplo-
tdm. V podminkédch Ceské republiky zraje v prvni de-
kéadé Cervence a fadi se k nejranéji zrajicim odridam
viibec. Pii téméf pravidelnych vysokych vynosech jsou
plody drobné a hiife obchodovatelné.

Pouzité pripravky

Cultar — ristovy regulator obsahujici 250 g Paclo-
butrazolu na 1 litr suspenzniho koncentratu,

Flordimex - ristovy regulator obsahujici 420 g
Ethephonu na 1 litr pfipravku,

Rhodofix — rastovy regulator, obsahujici 1 % kyse-
liny alfanaftyl octové v 1 kg smacitelného prasku,

Mocovina — dusikaté hnojivo s obsahem 46 % dusiku.

Pripravky byly pouZity postupné béhem Ctyf vege-
tacnich cykld v provoznim sadu merunék firmy Agro-
sad Velké Bilovice. Stafi vysadby: 7 aZ 10 let, spon:
6,5 x 4 m, podnoZ: meruiikovy semeni¢ M-VA, tvar:
duta koruna. V sadu byla provddéna béZna agrotech-
nika.

Cilem pokusu bylo zjistit, maji-li pfipravky u meru-
nék probirkovy tcinek. Proto byl ovéfovan vétsi pocet
pfipravku v riznych koncentracich a terminech aplika-
ce u mensiho poctu stromi ve varianté. Hodnoceno by-
lo vZdy Sest stromi jednoho oSetfeni.

Byly sledovany tyto ukazatele: prib&h pocasi v do-
bé aplikace, fenofdze terminu aplikace, propad ploda
vzhledem ke kontrole (pfimy ucinek pfipravku),
pfi¢ny primér jednoho plodu v mm (z kaZdého terminu
sklizné bylo méfeno 100 plodi ve varianté, vypocten
primér a zjisténo procento velikosti vzhledem ke kon-
trole), hmotnost sklizné na jeden strom, index produkce
p= hmotnost sklizné variant

hmotnost sklizné kontroly
Klesne-li index P pod 0,65 je zasah neefektivni a ani
piipadné zvétSeni plodu a jejich lep$i zhodnoceni na
trhu nevyvazi ztratu zpisobenou nizkym vynosem.

K aplikacim pfipravkd byl pouZit motorovy postii-
kova¢ STIHL GS-17 s tryskou &. 6. Davka byla &tyfi
litry postfikové jichy na jeden strom, to je 1 500 I/ha.
Charakter pocasi v dob& aplikaci odpovidal pfedpokla-
dim pro dsp&$ny zasah a je znizornén na obr. 1 aZ 4.
Pro zjistovani opadu byla na kazdém stromu varianty
oznaCena jedna kosterni vétev, na které byly pocitiany
kvéty nebo pludky pfed aplikaci a pfi sklizni. Z rozdilu
se vypocitalo procento opadu u kontroly i sledovanych
variant. °
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2. Charakter poCasi v dob& aplikace — rok 1996 — Weather conditions at the time of applications — 1996
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3. Charakter pocasi v dobé aplikace — rok 1997 — Weather conditions at the time of applications — 1997
'relative humidity .zlemperature. 3precipita\tion, ‘applicntion, shumidity
Prehled variant 3. Cultar 0,12% f.p., aplikace 15. 4., fenofaze plny kvét
1995 1996
1. Kontrola 4. Kontrola
2. Cultar 0,2% f.p., aplikace 11. 3., fenofaze riZové 5. Rhodofix 2 kg/ha, aplikace 12. 5., 8 dnii po opadu
poupé petéld, plidky 9,7 mm
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4. Charakter poCasi v dob& aplikace — rok 1998 — Weather conditions at the time of applications — 1998
!relative humidity .zlcmperaturc. 3precipita(ion, "npplicmion. 5humidily
I. Vysledek aplikace probirkovych piipravki v r. 1995 — Results of applications of thinning chemicals in 1995
Varianta &.! Propad, zustalo Hmotnost
Pripravek ;z;glfl:ze? likace® plodi vzhlcdcm ke rnf::gup r(unr::a]; PL?;:;?; = sklizn€ na roI::kG:e P
(koncentrace)® kontrole® (%) P 1 strom® (kg) P
(31
Kontrola’ 100 35,0 100 50,9 1
&:2 H: 3
Cultar (0,2 %) riZové poupé'’ 92,9 35,1 100,2 41,0 0,80
€3 15. 4.
Cultar (0,12 %) plny kvét!! 55,4 36,7 104,8 47,0 0,92
P = production index = treatment/control
Ytreatment no. 1, product concentration, date of apphcnuon ,L ph Sloss, fruits with respect to control, “cross-section

diameter of | fruit, pcrccntagc related to control,

6. Rhodofix 3 kg/ha, aplikace 12. 5., 8 dnti po opadu
petéld, plidky 9,7 mm

1997

7. Kontrola

8. Mocovina 3%, aplikace 25. 4., fenofaze plny kvét

9. Rhodofix 3 kg/ha, aplikace 15. 5., 15 dnt po opadu
petala, pladky 15,8 mm

1998

10. Kontrola

11. Rhodofix 3 kg/ha, aplikace 8. 4., fenofaze konec
opadu petéld

12. Rhodofix 3 kg/ha, aplikace 11. 4., fenofaze 3 dny
po opadu petali, plidky 4 mm

13. Flordimex 0,03%, aplikace 11. 4., fenofaze 3 dny
po opadu petild, plidky 4 mm

producuon per tree, “control,

1, "pink bud, ''full blossom

VYSLEDKY A DISKUSE

V roce 1995 byl pro redukci nadmérné néasady po-
uzit pfipravek Cultar ve dvou terminech aplikace, a to
v obdobi riZzového poupéte a v obdobi plného kvétu
v koncentracich 0,2 % a 0,12 %. Cultar byl pouZit na
zakladé orientaéniho ovéfeni v roce 1991, kdy v davce
0,2 % v dobé plného kvétu zplsobil silnou redukci
plodnosti. Na zakladé této skute¢nosti byl upraven ter-
min a koncentrace pfipravku. Vysledky jsou uvedeny
v tab. L

Z tabulky vyplyva, Ze Cultar sniZil mnoZstvi plodi na
strom o 8 aZ 45 % vzhledem ke kontrole, nejvice se jeho
ucinnost projevila pfi aplikacich do plného kvétu. Hmotnost
sklizn& byla redukovana aZ o 20 %. BohuZel se nepotvrdil
predpoklad prikazného zvétSeni pfi¢ného praméru plodu.
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I1. Vysledek aplikace probirkovych pfipravki v r. 1996 — Results of applications of thinning chemicals in 1996

Varianta &.! R Propad, zistalo b o o Hmotnost
Pripravek L apiilaos plodi vzhledem ke | {105 BT |, FIOCSHE 1| sidizn na il
(koncentrace)® enotaze kontrole® (%) P 1 strom® (kg) |P
c. 4
Kontrola® 100 353 100 93,2 1
&5
12. 5., osm dni po opadu
Rhodofix (2 kg/ha) petdla'’, pfi¢ny primér 73,8 36,7 103,9 89,6 0,96
plodi'! 9,7 mm
&6
12. 5., osm dni po opadu
Rhodofix (3 kg/ha) petdld, pificny pramér 104,7 349 98.8 94,7 1,01
plodi 9,7 mm
P = production index = treatment/control
For 1-9 see Tab. I; '“12th May, 8 days after petal shedding, fruit cross-section diameter
I11. Vysledek aplikace probirkovych pfipravki v r. 1997 — Results of applications of thinning chemicals in 1997
Varianta &.! < 5 3 Propad, zustalo e Hmotnost
L P vilegem e | P43 ks |, P | s || e
(koncentrace)® kontrole’ (%) P 1 strom® (kg) | P
&7
Kontrola’ 100 40,3 100 25,0 1
¢ 8 25. 4.
Mocovina'? (3 %) plny kvét!! 64,0 39,9 99,0 15,6 0,62
€9
15. 5., 15 dnii po opadu
Rhodofix (3 kg/ha) petili'?, ptigny pramér 122,0 39,8 98,7 17,5 0,70
ploda'? 15,8 mm
P = production index = treatment/control
For 1-9 see Tab. I; "Yurea, !'full blossom, '215th May, 15 days after petal shedding, Bfruit cross-section diameter
IV. Vysledek aplikace probirkovych pfipravki v r. 1998 — Results of applications of thinning chemicals in 1998
Varianta &.' I < Propad, ziistalo — Hmotnost
Pripravek ::;?;:Z:f fikace plodu vzhledem ke :’n?né' lzr(umé; PLocctnu]) %‘e sklizné na l;d: X P
(koncentrace)? kontrole® (%) plocuzimm onirole 1 strom® (kg) Provikes:
¢ 10
Kontrola’ 100 30,4 100 117,3 1
¢ 11 8. 4.
Rhodofix (3 kg/ha) konec opadu petali'? 71,0 33,1 109,0 107,4 0,92
¢ 12
11. 4., 3 dny po opadu
Rhodofix (3 kg/ha) petalt'!, pri¢ny pramer 60,0 313 102,0 82,1 0,70
plodi'? 4 mm
&. 13
11. 4., 3 dny po opadu
Flordimex (0,03 %) petédld, piiény praimér 73,0 32,1 106,0 112,3 0,96
plodi 4 mm

P = production index = treatment/control

For 1-9 see Tab. I; "“termination of petal shedding, M1th April, 3 days after petal shedding, fruit cross-section diameter

Pouze ve varianté & 3 (aplikace do pln& rozvinutych
kvétil) byla velikost plodi jen 0 5 % vys$i neZ u kon-
troly, a to 36,7 mm pfi¢ného priméru. Uvedena veli-
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viditelné rozdily mezi variantami a kontrolou mohlo
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5. Vliv probirkovych pfipravki na hmotnost sklizné u odridy Lejuna — Effects of thinning chemicals on apricot production in kg in cv. Lejuna

‘production per tree, Ztreatments
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6. Vliv probirkovych piipravki na pfiény primér plodi odridy Lejuna — Effects of thinning chemicals on fruit cross-section diameter in cv. Lejuna

Icross-section diameter of 1 fruit, treatments

kondici a ndsada byla optimalni. Po aplikacich Cultaru
nebyly zaznamendny Zadné negativni fytotoxické ani
fyziologické projevy, které by ovlivnily rist stromd
merunék.

V roce 1996 se na ziakladé vysledkii minulého roku
pouzil pfipravek Rhodofix v koncentraci 2 a 3 kg/ha
osm dni po opadu petéli, kdy plidky mély pfiény pru-
mér asi 10 mm (tab. II).

Ani v jednom pfipadé se nepodafilo prikazné ovliv-
nit vy3i sklizn€ nebo velikost plodi. Dokonce u varian-

78

ty ¢. 6 (Rhodofix 3 kg/ha) byl mensi propad ploda
0 0,5 % neZ u kontroly. Byla negativné ovlivnéna i ve-
likost plodi, i kdyZ neprikazné; hmotnost sklizné zus-
tala prakticky stejnd. Z vysledki tedy vyplyva, Ze ani
piipravek Rhodofix pii uvedeném zpitisobu aplikace ne-
zplsobil Zadny probirkovy efekt, ktery by mohl byt
uplatnén v praxi.

V roce 1997 jsme posunuli termin aplikace pfipravku
Rhodofix asi o jeden tyden pozdégji, to je 15 dnii po opadu
petald, asi v obdobi, kdy se pouZivé u jabloni. Pfi¢ny pri-
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mér plidku byl 15,8 mm. Ovéfoval se rovnéZ ucinek
mocoviny v koncentraci 3 % v dob& plného kvétu (tab.
II).

Modovina redukovala nisadu a v podstaté i hmot-
nost sklizn& aZ o 35 %. Nebylo dosaZeno zvétSeni pfic-
ného priaméru plodu, ktery byl téméf shodny s kontro-
lou. Pfipravek Rhodofix pusobil naopak. Opad proti
kontrole byl men$i o zhruba 22 % a rovnéz velikost
plodii a hmotnost sklizné nedosahovala drovné kontro-
ly, i kdyZ neprikazn&. Ani v tomto roce se nepotvrdily
predpoklady pfiznivého ucinku pouZitych pfipravki na
redukci nasady plodd u meruiiky odriidy Lejuna.

V roce 1998 byl Rhodofix pouZit v nejrannéjSich
terminech, a to pfi opadu petdli a tfi dny po opadu
petali v koncentraci 3 kg/ha. V tomto terminu byl rov-
néz aplikovan pripravek Flordimex v koncentraci
0,03 %. Mala sklizeii v roce piedchozim, dobré dife-
renciace kvé&tnich oCek a pfiznivy pribéh vegetace
v roce 1998 v dané lokalité mély vliv na vyslednou
hmotnost sklizné, ktera byla nadprimérna (tab. IV).

I kdyZ doSlo po aplikacich pfipravki k redukci na-
sady u jedné varianty aZ o 40 %, neprojevilo se to pri-
kazné& na velikosti plodi. Pouze Rhodofix aplikovany
na konci opadu petali v davce 3 kg/ha mél vliv na
zvétseni pri¢ného priméru plodi o 9 %, pficemZ ne-
zpusobil vyznamné sniZeni sklizné. RovnéZz Flordimex
reagoval vcelku pfiznivé, i kdyZ velikost plodi celého
hodnoceného souboru roku 1998 byla podprimérna.

Grafické znazornéni hmotnosti sklizné (obr. 5)
a priéného priméru plodi (obr. 6) za sledované obdobi
nic nevypovidé o zakladnim efektu chemické probirky
(zvySeni velikosti a kvality plodi). PouZité pfipravky,
tak jak byly v pribéhu experimentu aplikovany, nebyly
dostate¢né G&inné a nelze jejich plsobeni srovnivat
s jejich probirkovym efektem u jabloni nebo broskvo-
ni. Stejné zavéry prezentuji autofi Lichou a Audebert
(1989), ktefi rovnéz tvrdi, Ze doposud nebyla nalezena
spolehlivéd, praktickd a rentabilni metoda chemické
probirky u merunék. Urcitou perspektivu vkladaji do
pripravku Cultar, se kterym se nadile experimentuje.
Zatim uspokojivych vysledkd bylo dosaZeno pfi jeho
aplikacich asi tyden po plném kveteni. V naSich poku-
sech jsme posledni termin sméfovali do plného kvétu
a rovnéZ vysledky byly relativné lepsi, neZ ran&jsi ter-
min (riZové poupé). Nedosihli jsme vSak podobnych
vysledkia jako Suranyi (1985) s pfipravky na bazi
NAA. Aplikovali jsme Rhodofix v rozmezi 15 dnti, od
opadu petéli aZ k velikosti pfi¢ného priméru pladka
asi 16 mm. I kdyZ dochézelo k redukci nasady, zvétse-

ni plodd bylo neprukazné. Na rozdil od vySe citované-
ho autora, ktery preferuje spi¥e pozdni terminy aplika-
ce, jsme dosahovali relativné lepSich vysledki s velmi
rannymi terminy, a to tésné po odkvétu. Pozdni termi-
ny, asi 14 dnid po odkvé&tu, a koncentrace Rhodofixu
3 kg/ha mély naopak negativni uginky, propad pladkia
byl mensi neZ u kontroly. Flordimex a moc¢ovina nespl-
fovaly pozadovana kritéria.

Pfi objektivnim posouzeni vysledkd s ovéfovanim
riznych pfipravka na redukci nasady plodi u meruiiky
odriidy Lejuna nelze zatim doporucit chemickou pro-
birku jako metodu regulace plodnosti.
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Nejcerstvéjsi informace o éasopiseckych ¢lancich
poskytuje automatizovany systém

Current Contents

na disketach

Ustredni zemé&délska a lesnickd knihovna odebird ¢asopis ,,Current Contents® fadu
,Agriculture, Biology and Environmental Sciences” a radu ,Life Sciences” na disketdch.
Rada ,Agriculture, Biology and Environmental Sciences” je od roku 1994 k dispozici i s abstrakty.
Obé tyto fady vychazeji 52krat ro¢né a zahrnuji v§echny vyznamné ¢asopisy a pokracovaci
sborniky z uvedenych obor(.

UloZeni informaci z Current Contents na disketdch umoziiuje nejrozmanitéjsi referencni
sluzby z prakticky nejéerstvéjsich literdrnich pramen(, nebot baze dat je dopliiovdna kazdy
tyden a neprodlené expedovana odbératelim. V systému si Ize nejen prohlizet jednotliva
gisla Current Contents, ale po pfesném nadefinovani sledovaného profilu je mozné adresné
vyhleddvat informace, tisknout je nebo kopirovat na disketu s moznosti dal$iho zpracovani
na vlastnim podcitaci. Systém umozniuije i tisk Zddanek o separat apod. Kumulované vyhleda-
vani v Sesti Cislech Current Contents najednou velice urychluje reSersni préci.

Pfistup k informacim Current Contents je umoznén dvojim zplisobem:

1) Zakazkovy pristup — po vyplnéni prislusného zakazkového listu (objednavky) je vhodny
predev§im pro mimoprazské zajemce.
Finanéni podminky: — pouziti PC — 15 K& za kaZdou zapodatou ptlhodinu
— odborna obsluha — 10 K& za 10 minut prace
— vytisténi reserse — 1,50 K¢ za 1 stranu A4
— zZadanky 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¢itdvdme cenu programu a da-
tabaze Current Contents.)

V pripadé Vaseho zdjmu o tyto sluzby se obratte na adresu:

Ustfedni zemé&dé&lska a lesnicka knihovna

Dr. BartoSova

Slezska 7

120 56 Praha 2

Tel.: 02/24 25 79 39, |. 520, fax: 02/24 25 39 38

sluzby. V pripadé ,self-servisu“ je vhodné se pfedem telefonicky objednat. V pfipadé zajmu
je mozné si objednat i pribézné sledovani profilu (cena se podle slozitosti zadani pohybuije
Ctvrtletné kolem 100 az 150 K¢&).




SURVEY OF RELATIONSHIPS BETWEEN SENSORY
AND MEASURABLE TRAITS IN APPLES

PRIESKUM VZTAHOV MEDZI ZMYSLOVYMI A MERATELNYMI
ZNAKMI PRI JABLKACH

L. Findova' %, V. Horéin?

'Regional Station of Young Naturalists, Karvind, Czech Republic
2Slovak University of Agriculture, Nitra, Slovak Republic

ABSTRACT: The aim of the study is to explain importance of the use of methods of sensory analysis as a whole to determine
objective quality of foods and their relationships to selected values obtained by measurable methods.. For this purpose 76 cultivars
available in the Slovak Republic which were evaluated sensorically by nine-degree scale (Kopec and Hor¢in, 1997) with
twelve proposed descriptors. Samples were also evaluated by the methods of physical and chemical analyses while closeness
of mutual relationships inside and between values was sought for. The determination of the level of these relationships makes
possible better understanding of sensory analysis as objective science, it aids to improve the selection of descriptors for
sensory evaluation and to judge more real the total quality of fresh as well as stored apples.

sensory evaluation; sensory analysis; apple quality; closeness of relationshops; Kendall’s coefficient of order correlation; zero
hypothesis

ABSTRAKT: Obsahom ¢ldnku je prispevok k odvodneniu ddleZitosti pouZivania metéd senzorickej analyzy ako celku pre
stanovenie objektivnej kvality potravin a ich vztah k vybranym hodnotdm ziskanych merateInymi metédami. Na tento Gcel
sa vybralo 76 kultivarov u nés dostupnych jablk, ktoré sa senzoricky hodnotili devitbodovou stupnicou (Kopec a Hor¢in,
1997) s dvandstimi navrhnutymi deskriptormi. Vzorky sa hodnotili aj metédami fyzikdlnej a chemickej analyzy, priCom sa
hladala tesnost vzajomnych vztahov jednotlivych znakov vo vnitri a medzi metodami. Zistenie tirovne tychto vztahov umoZiuje
lepSie pochopit senzorickid analyzu ako objektivnu vedu, pomaha zdokonalovat vyber deskriptorov pre zmyslové hodnotenie
a redlnejsie postdit celkovi kvalitu Eerstvych i skladovanych jablk.

zmyslové hodnotenie; senzorick4 analyza; kvalita jablk; tesnost vztahov; Kendallov koeficient poradovej koreldcie; nulova hypotéza

UvoD

Zihradnicke plodiny, véitane jablk, predstavuji vo
svojich pdvodnych, skladovanych i spracovanych for-
méch sidbor urditych vlastnosti, ktoré sa daji hodnotit
fyzikalnymi, chemickymi, biochemickymi, biologicky-
mi, mikrobiologickymi a aj zmyslovymi analyzami, re-
prezentujicimi metédy senzorického hodnotenia.

V poslednych rokoch sa vo svete vyrazne zvysil zdu-
jem o senzoricki analyzu a vyskum kvality ovocia a ze-
leniny sa bez nej vobec neda predstavit.

Objektivna senzorickd analyza je produktom akcepta-
cie predmetnych vedecko-technickych poznatkov a po-
uZiva metddy i testy oddelujice vnimanie jednotlivych
atributov kvality od osobného hodnotenia prijemnych
i neprijemnych pocitov. Minimaliziciou pdsobenia sub-
jektivnych vplyvov a matematicko-§tatistickym spraco-
vanim Gdajov kvalifikovanych hodnotitelov sa presnostou
priblizuje alebo vyrovnava inym, napriklad chemickym
alebo inStrumentalnym analyzam.

Niektori autori eSte dnes oznacuji senzorickd analy-
zu za subjektivnu a teda nepresni. Moderné néro&né

pristrojové vybavenie mikroprocesorovou technikou
a automatickym spracovanim vysledkov tymto nizorom
sugestivne nahravajui.

InStrumentélne &i chemické met6dy maji uréite nie-
ktoré svoje vyhody, napriklad opakovatelnost a repro-
dukovatelnost vysledkov, va&Sinou rychle a jednoduché
stanovenie, malé naroky na &as i obsluhu, jednoduché
metédy vypoctu vysledkov a iné. Tymito metddami vSak
meriame podnety (vzruchy), kym senzorickou analyzou
pocity a vnemy. PretoZe senzorickd kvalita nie je len
sibor podnetov, ale zloZity vnem, kde sa uplatiiuje aj
erudicia a skisenost hodnotitela, informécie o skutoc-
nej, komplexnej kvalite potraviny méZe dat len senzo-
ricka analyza. Metody vyuZivajice meranie sa v tejto
oblasti uplatiiuji najcastejSie nepriamo, vtedy, ked sa
zistil vztah intenzity podnetov k charakteru vnemu sen-
zorickej akosti. Ak sa bude kvalita definovat vysledka-
mi viacerych nie senzorickych metdd, prestava byt vy-
hodné - je finan¢ne i &asovo naroéna.

Pristroj alebo chemické analyza nema na organolep-
tickui kvalitu vlastny nazor a poskytuje len namerané
tdaje o intenzitach, a nie o preferenciich alebo o pri-

ZAHRADNICTVI - HORT. SCI. (PRAGUE), 26, 1999 (3): 81-87 81



jemnosti vnemu. In§trumentélne metédy sa v hodnoteni
kvality potravin pouZivaji najmi vtedy, ak koncentracia
ur€itej latky jednoznacne ovplyviiuje senzoricki kvalitu
(napriklad meranie farebnosti). Nesenzorickd analyza
kvality nemdZe v praxi nahradit senzoricki analyzu a je
vhodné len na predbezné hodnotenie (Pokorny, 1997).
Ur¢enie tesnosti vztahov medzi nameranymi a ziste-
nymi ukazovatelmi spribuziiuje a sprehladiiuje pouZité
met6dy na zistovanie kvality skimanych potravin. Na
vyjadrenie tesnosti vztahu dvoch nahodnych veli¢in
x ay sa pouZiva korelacny koeficient. Je mierou linea-
rity vztahu a vyZaduje normélne rozdelenie, ktoré je pri
senzorickej analyze zriedkavé, preto sa v tejto oblasti
odporica viac vyuZzivat neparametrické metddy. To si
také metddy, ktorych hypotézy vyslovené v ramci Sta-
tistickych procedir neobsahuji Ziadne tvrdenia o para-
metroch rozdelenia (napriklad o strednej hodnote alebo
o smerodajnej odchylke). Patri sem aj Kendallov koefi-
cient poradovej koreldcie. Pocita sa tak, Ze sa najprv
sibor dvojic vysledkov usporiada podla velkosti
hodnét prvej premennej a potom sa ur¢i, do akej miery

I. Vyrovnanost plodov

9 — dplne vyrovnané, jednotné

5 — stredne vyrovnané

I — velmi nevyrovnané

II. Celistvost plodov

9 — celistvé, neposkodené

5 — viaceré plody s malym poranenim, poSkodenim
alebo otlacenim

1 — velmi poskodené, poranené alebo silne otladené

II1. Tvar plodov (Zupnik, 1993)

9 — gulovity, tupo kuZelovity, kuZelovity

8 — vajcovity, sidkovity aZ valcovity

7 — zvonkovity

6 — splosteny

5 — nepravidelny

IV. Velkost plodov a ich hmotnost

9 — dost velké (151 az 200 g)

7 — stredné (111 az 150 g) alebo velké (201 az 250 g)

5 — menSie (71 az 110 g) alebo velmi velké (nad 250 g)

3 — malé (41 az 70 g)

1 — velmi malé (pod 41 g)

V. Cerstvost plodov

9 — plody na pohlad i na omak &erstvé, tuhé, svieZe
s prirodzenou farbou

5 — plody menej svieZe, miksie, mierne aZ stredne za-
viadnuté, s ndbehom na scvrknutie

1 — plody scvrknuté, mikké alebo matné, zaZltnuté &i
hnedasté

VI. Zékladna a krycia farba Supky

9 — zékladnd farba Supky Zlta, zelenoZlta, Zltozelen4,
krycia farba Cervena alebo Ziadna

7 — svetlozelena zakladna farba, krycia, vietky iné od-
tiene Cervenej a oranZovej

5 — zékladné farba bielo Zlta, krycia, vSetky odtiene
matnej CervenoZltej, fialovej a hnedastej

VII. Charakter Supky

9 — Supka jemna a velmi tenka, nepraskavd, pri jedle
nevadi

zodpoveda tomuto usporiadaniu poradie hodndt druhej
premennej veliginy. Cim menej sa toto poradie narusi,
tym viac sa hodnota koeficientu odchyluje od nuly.

MATERIAL A METODA

Pre vyskum senzorickej a nesenzorickej kvality
jablk sme mali k dispozicii 76 odréd a novoslachten-
cov. Vypestovali ich v UKSUP — HOS Velké Riptiany,
VUOOD Bojnice a v Herbatone, s. r. 0., KI¢ov. Plody
spliiali zakladné poZiadavky na kvalitu jadrového ovocia
a vyhovovali podmienkam noriem STN (CSN) 46 3010
a 46 3012. Oberali sa ruc¢ne, uchovavali v chladiarni
s regulovanou atmosférou a v Case vyskumu boli na
zaCiatku konzumnej zrelosti. Senzorické hodnotenie sa
robilo v Specializovanom senzorickom laboratériu SPU
v Nitre. Toto pracovisko vyhovuje domécim aj medzi-
narodnym normam (napriklad ISO/CD 13 300).

Senzorickd kvalita sa hodnotila devitbodovou stup-
nicou (Kopec a Horcin, 1997), zahffiajicou vSetky
vzhladové, chutové i textirne ukazovatele:

7 - Supka tenkd, pri jedle slabo poznatelnd, nepraskava

5 — Supka hruba, pri jedle citelnd alebo silne praskava

VIII. Farba duZiny a jej hnednutie

9 — farba duZiny biela, belavo ZIt4, krémova, nehnedne

7 — zelenobiela, ZIta, ruZovkasti alebo slabo hnedne

5 — svetloCervena, zelena alebo dvojfarebna alebo stred-
né hnednutie

3 — silné hnednutie

1 — hnedne okamzZite alebo velmi silne

IX. Pevnost duzZiny

9 — duzina dost tuha a pevnd, odolnd proti otlaaniu,
ale krehka

7 — duZina stredne tuhd, dost pevna alebo jemna, lahko
otlacitelna

5 — duzina tuha, dost tvrda alebo velmi rozplyvava ale-
bo dost otladitelna

3 — velmi tuhé a tvrdé plody alebo velmi mald odol-
nost voci otlaceniu, sklovita duZina

| — duZina velmi riedka aZ rozbredla alebo muénatéa
alebo vel'mi sklovita

X. Stavnatost duZiny

9 — duZina stredne $tavnatd, Ziaduca, velmi prijemna

7 — duZina StavnatejSia alebo suchsia, prijemna

5 — duzina velmi $favnata, teduca alebo dost sucha,
menej prijemna

XI. Chut

9 — harmonickd, lahodnd, vyrazne jablkovd, Ziaduca,
vyborni

7 — dost harmonick4, dost lahodn4, jablkov4, velmi dobra

5 — menej hramonick4, kyslejSia alebo sladsia, jablko-
vo menej typickd, trpkastd, eSte dobra

3 — chut neharmonicka, kysla alebo fadna alebo dost trpka

1 — velmi kysla alebo trpka alebo cudzia, neZiaduca, zIa

XII. Vona

9 — intenzivna, jablkov4, krdsna, Cistd, prijemna

5 — edte jablkova, ale malo intenzivna, eSte prijemna

1 — netypick4, nejablkova, cudzia, neprijemna
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Pred kazdym hodnotenim sa testovani a $koleni hod-
notitelia zoznamili so spdsobom a technikou hodnote-
nia. Pri vlastnom hodnoteni sa bezprostredne po sebe
podavalo pat vzoriek, potom nasledovala kratka rege-
nera¢né prestivka a po nej sa pokracovalo v hodnoteni.
Uréené hodnoty sa vZdy zapisovali do pripravenych
formularov. Aby sa predi$lo akceptécii vysledkov in-
disponovanych &lenov komisie, na hodnotenie hodno-
titelov sa pouZil test zhody individualnych a priemer-
nych hodnét.

Pre potreby nesenzorického hodnotenia jablk sa po-
uZili fyzikdlne a chemické met6dy stanovujice tieto
ukazovatele:

— suSina vazkovou metddou aj refraktometrickou me-
tédou (STN 56 0246),

— popol (podla STN 56 0246),

— titraéna kyslost (podla STN 56 0246),

— pH sa stanovilo pH meterom s vodikovou a chin-
hydrylovou elektr6dou (Muchova, 1992),

— obsah vitaminu C sa v jablkach stanovil polarogra-
ficky (Cakrt a kol., 1989),

— pevnost duZiny sa stanovila ru¢nym penetrometrom
vyrobcu VUP Bratislava; do vzorky jablka s odkro-
jenou ¢astou Supky sa vtlacal nastavec s priemerom
5 mm rovnomernym pohybom; na stupnici sa potom
odcitala sila, potrebnd na vtladenie nastavca do du-
Ziny,

— hmotnost plodov sa urila vaZenim.

Vsetky stanovenia sa robili v troch opakovaniach,
z ktorych sa vypocital priemer.

Na vyjadrenie tesnosti vztahov sa pouZil Kendallov
koeficient poradovej korelacie 1. Jeho vyuZitie nie je
obmedzené rozdelenim sledovanych siiborov a pocitaji
s nim vSetky politatové Statistické programy (Stehli-
kova, 1997). Tento koeficient je zaloZeny na Kendallo-
vej testovacej Statistike K, kde plati:

2K
- n(n-1)

Pri¢om 1’ je skuto&ny a 1 teoreticky (tabulkovy) koefi-
cient poradovej koreldcie (Hollander a Wolfe, 1973).

Hodnota 1’ sa vypogitala v programe Statgraphics,
ktory pocita aj najniZSiu hladinu vyznamnosti o, na
ktorej moZeme zamietnut H (nulova hypotéza: neexis-
tuje rozdiel medzi vzorkami). Tato sa potom porovna
so zvolenou hladinou vyznamnosti, ktord obycajne nie
je niz8ia ako 0,1 (Koschin, 1992).

Hodnota Kendallovho koeficienta t urfuje teda in-
tenzitu zdvislosti a pohybuje sa v intervale <-1, 1>.
Znamienko ur€uje smer zavislosti. Hodnota O reprezen-
tuje uplnu nezavislost, 1 absolitnu zavislost.

VYSLEDKY A DISKUSIA

Vzajomné zavislosti medzi jednotlivymi deskriptor-
mi senzorického hodnotenia, medzi nimi a hodnotami
latkového zloZenia uvadzame v tab. I a II. Ako sme uZ
uviedli, Statisticka vyznamnost Kendallovho koeficien-

ta T sa hodnotila podla hladiny vyznamnosti o, o je
pravdepodobnost, Ze hodnota testovej Statistiky sa
zamietne, a tak plati nulova hypotéza H,. Statisticky
preukazné (nezamietnuté) hodnoty na zvolenej hladine
vyznamnosti st ozna¢ené hviezdi¢kami a predstavuju alter-
nativnu hapotézu H, ktord zodpoveda zistenej hodnote:

*.  90% pravdepodobnost, Ze vysledok nevznikol na-
hodou, o = 0,10;

** . 95% pravdepodobnost, Ze vysledok nevznikol na-
hodou, o = 0,05;

**%  99% pravdepodobnost (Statistickd spolahlivost),
Ze vysledok nevznikol nahodou, o = 0,01.

Cim je zavislost premennych veli¢in vyznamnejsia,
tym je hladina vyznamnosti mensia.

Ako vidiet z tab. I, kladna, §tatisticky preukazna za-
vislost senzorickych deskriptorov jablk sa zistila:
medzi celistvostou a vyrovnanostou plodov (***)
medzi celistvostou a tvarom plodov (***)
medzi celistvostou a charakterom Supky (**¥*)
medzi celistvostou a §tavnatostou duZiny (¥*¥)
medzi celistvostou a pevnostou duZiny (*¥*)
medzi celistvostou a voiiou (**)
medzi tvarom plodu a charakterom Supky (***)
medzi tvarom plodu a farbou duZiny (¥*¥*)
medzi tvarom plodu a pevnostou duZiny (*¥**)
medzi tvarom plodu a farbou Supky (**)

Vysoka (***) je tesnost vztahov aj medzi farbou
Supky na jednej strane a farbou duZiny a §tavnatostou
na druhej strane. Aj charakter Supky sivisi vysoko pre-
ukazne (***) s farbou duZiny, pevnostou duZiny, §tav-
natostou duZiny, chutou i vofiou. Zistila sa tieZ vzajomna
kladna korelacia medzi charakteristikami duZiny (farba,
pevnost, Stavnatost).

Tab. II ukazuje $tatisticky vysokopreukazné vztahy
medzi hmotnostou plodov a ich velkostou. Hmotnost
sivisi aj s textirnymi charakteristikami (Supka, pev-
nost, $tavnatost).

Obsah vitaminu C v jablkach stivisi s farbou $upky,
duZiny, s hnednutim, s pevnostfou i §tavnatostou duZi-
ny. Zaujimava je aj zapornd preukaznd zavislost medzi
kvalitou zistenou senzoricky a obsahom vitaminu C.
Podla nasich vyskumov, ¢im maju plody viac vitaminu C,
tym si zmyslovo nekvalitnejsie.

Medzi suS§inou meranou refraktometricky (RS)
a velkostou plodov i medzi fiou a farbou Supky sme
zistili slab$iu zdvislost (*) a medzi RS a chutou dokon-
ca nezavislost, ¢o by mohlo kore§pondovat s tvrdenim
autorov Kopec a Hor¢in (1997), Ze RS koliSe v jabl-
kach v Sirokom rozmedzi a nemoZno ju povaZovat za
rozhodujuci atribit chuti.

Pri hodnoteni vztahov medzi senzorickou sladkos-
tou a kyslostou sa potvrdili predpokladané vztahy: ¢im
vysSia sladkost, tym vysSie pH, a tym niZsia kyslost, to
znamend, Ze so stipajicou senzoricky alebo chemicky
stanovenou kyslostou klesd hodnota pH. Na sladkost
vplyva aj obsah rozpustnej sufiny nameranej refrakto-
metricky, aj ked ona nepdsobi rozhodujicim spdsobom
na celkovi chut plodov.
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L. Zavislosti medzi jednotlivymi senzorickymi deskriptormi pri Cerstvych jablkich — Dependences between different sensory descriptors of fresh apples

Celistvost Velkost plodov | Cerstvost Zikladnd a krycia | Charakter Farba duZiny Pevnost Stavnatost 2 Celkova
plodov Tvar plodov: | ieh hmotnost plodov farba Supky Supky a jej hnednutie | duZiny duziny Chu Voda akost!?
*kk ok Rk
Vyrovmanost | ¥'=03023 |1€=02243 |t€=01081 | t=01260 |té=-00716 & 2 = - - = t = 03635
plodov n=176 n=76 n=176 n=176 n=76 n=76
®=00012 |0=00147 |0=03493 |0=01828 |o=04311 0. = 0,0010
* Kk k¥ *k ko ok eokk
Celistvg)sf =l té = 0,4361 té =0,1148 té =0,0992 | té =0,1335 té =0,3628 | ¢ =0,1761 té = 0,2270 |t =0,2447 t=0,1114 T =10,2258 T =0,4475
plodoy n=16 n=16 n=16 n=16 n=16 n=16 n=16 n=16 n=16 n=76 n=16 n=16
o= 0,0000 a = 0,0000 o =0,2220 o =0,3010 o =0,1481 o = 0,0017 o=0,1272 o = 0,0493 o = 0,0087 o =0,2286 | o=0,0159 a = 0,0000
* * ok *okk L *kk *kk *% *kk
Tvar s | 7 =-0,0275 té = 0,1628 té = 0,2856 té = 0,3590 té = 0,3502 té = 0,3292 té = 0,3668 7 =0,1715 7 =0,2800 T =0,4186
plodoy n=76 n=16 =176 =76 n=16 n=16 n=16 n=16 n=16 n=16 n=16
o = 0,0000 o=0_8119 o = 0,0858 o =0,0134 o =0,0019 o = 0,0024 o = 0,0044 o = 0,0001 a = 0,1375 o =0,0153 a = 0,0000
* ok
;’ﬁ)’}:j‘a - =1 €= 00439 | 16 =0,0454 ©=0,1655 |t =0,1260 |t€=00840 |t'=01457 |7 =00640 |7 =-00098 | = 02662
hmotnost* n=76 n=7176 n=76 n=176 n=76 n=76 n=76 n=7176 n=176 n=76
0=00000 |0=06460 |o=06939 0=00760 |0=0179 |0=04668 |a=01163 |0=05795 |a=09325 |a=00056
*k * Rk
Cerstvt;st’ T=1 ¢ =-0,0319 €=0,1114 |t =0,0184 € =0,1398 |t€=02012 [tT=01715 |t =0,1288 |1 =0,2632
plodov n=176 n=176 n=176 n=176 n=176 n=76 n=176 n=176 n=176
o = 0,0000 o = 0,7336 o = 0,2421 o = 0,8475 o = 0,2260 o = 0,0337 o = 0,0682 o =0,1758 o = 0,0073
Hokok *x *okk *k Fokk
f“l:‘r‘y“cdi’z"é ' vl ©€=0,1402 |€=03777 |1€=01961 |16=02627 | =-00324 |7 =01938 | =03698
farba Supky® n=76 n=76 n=76 n=76 n=176 n=176 n=76 n=76
a = 0,0000 o =0,1260 | o = 0,0000 a = 0,0311 a = 0,0040 o = 0,7201 a=00342 | a=0,0014
EEE S *kk *kk *kk *k% *kk
Charakier v=l v=02708 |T=03981 |7U=0285%6 |tv=02633 |v=02608 |17 =05031
bagley n=176 n=16 n=16 n=176 n=16 n=176 n=176
®=00000 |0=00038 |0=00006 |a=00020 |a=00041 |0=00050 |a=00000
Rk kK Kk ok koK
Faw U=l v=03394 [v=03918 |v=00798 [v=02425 |7v=02425
duZiny a jej
hnednutie® n=76 n=176 n=76 n=76 n=76 n=76
a = 0,0000 o = 0,0003 o = 0,0000 o = 0,3870 o = 0,0095 a = 0,0000
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Pokradovini tab. I — Continuation of Tab. I

Skt | oay | ety |Gl [RRGBEyid| Gt | baater, (oot [Snd [ o | o
*kk * k% xRk *kx
Pevnost =i T =03749 |vU=02546 |1 =03169 |1 =0,5536
duziny® n=176 n=176 n=176 n=176 n=76
o =0,0000 [oa=0,0000 |a=0,0052 [a=0,0006 | o=0,0000
*kok *kk
Stavnatost v=l v =0,0780 |t =0,3543 |1 =0,4420
duziny' n=16 n=16 n=76 n=176
o = 0,0000 o =3930 o = 0,0001 a = 0,0000
* kk
- v=1 v =02642 |7 =03162
n=76 n=176 n=176
a=0,0000 |a=0,0712 o = 0,0008
* kK
Véiia'? v=1 v =0,4338
n=176 n=76
o =0,0000 [ o=0,0000

'balance of fruits, 2compaclness of fruits, 3shzxpe of fruits, “size of fruits and their weight, Sfreshness of fruits, ®basic and covering colour of peel, Tcharacter of peel, 8colour of flesh, *firmness of flesh, ll)juicincss
of flesh, taste, lzfl'.'igranc:e. Biotal quality

II. Zavislosti medzi senzorickymi deskriptormi a stanovenymi ukazovateImi litkového zloZenia pri erstvych jablkich — Dependences between sensory descriptors and determined indicators of material composition of
fresh apples

Tvar plodowd | VeTkoR PO | e i et | | o Celkovd akost'”

T =-0,1424 1’ =-0,0150 v =-0,1541 1" = -0,0405 7 =0,0114 ' = -0,0641 T = -0,0991 17’ = -0,0488 7’ = 0,0062 T =-0,1499
Sulina vézkovo' | n =60 n=60 n=60 n =60 n =60 n =60 n=60 n =60 n=60 n=60

o= 0,1370 o = 0,8770 o =0,1280 0= 0,6715 0 = 0,904 o = 0,5068 o = 03015 00,6104 o = 0,9482 o =0,1324

* *

SuSina ¥ = 0,0071 T=-01728 |v=-0095 |v=01829 = 0,0592 v = 0,041 v = 0,0968 ©=-00006 |7 =0,0690 7 = -0,0884
refraktometricky’ | _ g =60 =60 =60 n =60 =60 n=60 n=60 n=60 =60

0= 0,9424 o = 0,0806 o = 0,3508 o = 0,0605 o = 0,5473 o = 0,6541 o= 03222 0 = 0,9948 0 = 04774 o = 0,3844
Popol? *x

T=-02326 |7 =00659 ¥=-0,04790 | =0,1477 ¥=-00140 |7 =00679 ¥ = 0,0144 T = 0,1562 ¥ = 0,1076 = 0,0007
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Pokracovani tab. 1T — Continuation of Tab. II

Tacpioind | Vhottody TCorr [oitimisipe [t T sty Tromod, TSt Towes | coowt skt
n =60 n =060 n =60 n =60 n =60 n =60 n =60 n =60 n =60 n =60
o = 0,0151 o = 0,4967 o = 0,6294 o= 0,1221 o = 0,8846 o = 0,4819 o = 0,8805 o = 0,1025 o = 0,2580 o = 0,9946
* * *
- T =0,1454 T=-01231 |7 =0,0461 T=0,1214 T = 0,0383 T =0,0815 T =0,1875 v = 00157 T =0,1832 7 = 0,1816
n =60 n =60 n =60 n =60 n =60 n =60 n =60 n =60 n =60 n =60
o = 0,1301 o = 0,2057 0=06441 | =005 0. = 0,6922 0 = 0,4001 o =0,0513 o = 0,8702 0 = 0,051 o = 0,0692
it ' = 0,0930 v = 0,1501 v =0,0677 7 = 0,0968 7 =0,1142 v = 0,0365 T =0,0082 ' = 0,0548 T =00312 T = -0,0129
titragne? n =60 n =60 n =60 n =60 n =60 n =60 n =60 n =60 n =60 n =60
o = 03353 o =0,1247 o = 0,4990 o =03147 0. = 0,2400 o =0,7078 0= 09322 o = 0,5696 0 = 0,7450 o = 0.8975
LRt ] *k¥ *k¥ * *E% *kk Lt XX
Vitamin C5 T =-0,3487 7 = 0,0476 v =0,2787 T = 0,2805 v =-0,1653 T = 0,3980 T = -0,4005 v =-0,3369 v =-0,0761 T =-0,3936
n =60 n =60 n =60 n =60 n =60 n =60 n =60 n =60 n =60 n =60
o = 0,0003 a = 0,6232 o = 0,0050 o = 0,0033 o = 0,0863 a = 0,0000 o = 0,0000 o = 0,0004 o = 0,4239 o = 0,0001
L % *okk *k * *kk
Hmotnost® T =-0,0057 v =0,3199 T =0,2101 T =0,0912 v =0,3155 1'=0,1215 7 =0,2136 v =0,1598 v = 0,0676 7 =0,3269
n =60 n =60 n =60 n =60 n =60 n =60 n =60 n =60 n =60 n =60
o = 0,9530 a = 0,0010 o = 0,0349 o = 0,3407 o = 0,0011 o =0,1093 o = 0,0262 o 0,0957 o = 0,4785 o = 0,0011
* *
Tvrdost v = 0,0069 T =-0,0341 v = -0,0543 - 1" =0,0140 v =-0,1784 T = 0,0069 v =0,1111 v =-0,1789 v =-0,1098
n =60 n =60 n =60 - n =60 n =60 n =60 n =60 n =60 n =60
o = 0,9425 o = 0,7263 0 = 0,5859 - o = 0,8846 o = 0,0657 o = 09426 00,2475 o = 0,0611 o = 0,2720

T = Kendallov korelaény koeficient — Kendall's correlation coefficient
n = potet sledovani — number of investigations
o = hladina vyznamnosti ~ significance level
*** ukazuje signifikantni zdvislost pri zvolenej hladine vyznamnosti &« = 0,01 — shows significant dependence at chosen significance level & = 0.01

** ukazuje signifikantni zdvislost pri zvolenej hladine vyznamnosti o = 0,05 — shows significant dependence at chosen significance level o = 0.05
* ukazuje signifikantni zavislost pri zvolenej hladine vyznamnosti & = 0,10 — shows significant dependence at chosen significance level o = 0.10

lweighed dry matter, 2dry matter refractometrically, Sash, 4acidi(y titrimetrically, Svitamin C, ('weighl, "hardness, “shnpe of fruits, *size of fruits and their weight, freshness of fruits, ''basic and covering colour
of peel, Zcharacter of peel, Beolour of flesh and its browning, “hardness of flesh, lsjuiciness of flesh, 'taste, "total quality




Medzi ostatnymi senzorickymi a nesenzorickymi uka-
zovatelmi sme nezistili Statisticky vyznamné vztahy.

Senzoricka analyza patri preto k vyznamnym a rychlo
sa rozvijajicim metédam analyzy potravin, lebo spo-
Tahlivost jej metéd a testov je velmi vysokd, ak sa do-
drzia vietky podmienky zaruCujice objektivitu hodno-
tenia. Popri prostredi, priprave vzoriek, hodnotiteloch,
patri k tomu pouZitie vhodnych matematicko-Statistic-
kych met6éd na preukézanie rozdielov medzi vzorkami
a na overenie kvality prace jednotlivych, aj ked skise-
nych hodnotitelov.

Vyskum takého Sirokého stboru jablk potvrdil, Ze
senzorickd analyza je schopnd nielen objektivne stano-
vit kvalitu potravin, ale aj pripravit prekvapenia s ohla-
dom na ulohu jednotlivych zloZiek participujicich na
celkovej akosti kaZdej hodnotenej komodity.
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BOOK REVIEW

RECENZE

DIE BLV ROSEN-ENZYKLOPADIE - GESCHICHTE,
BOTANIK, EIGENSCHAFTEN, GESTALTUNGSBEISPIELE,
PFLANZUNG UND PFLEGE, DIE BESTEN ARTEN

UND SORTEN

ENCYKLOPEDIE RUZI — HISTORIE, BOTANIKA, VLASTNOSTI,
PRIKLADY UTVARENI, VYSADBA A OSETROVANI, NEJLEPSI DRUHY

A ODRUDY

R. Markley

Miinchen, BLV Verlag 1998. 240 s., 328 barevnych fotografii, 157 barevnych kreseb,

8 vysadbovych pldnii.

Kniha je zdrojem velmi bohatého pouceni. Prede-
v§im v oblasti kultury, historie a botaniky tohoto mor-
fologicky mimotadné bohatého kvétinového rodu. Au-
tor se soustieduje na dvé zakladni vlastnosti razi: na
charakter kveteni a na spektrum jejich kvétnich
a vzristovych forem, které jsou rozhodujici pro kazdou
vysadbu razi.

Popisuji se také Siroké moznosti jejich pouZiti, tva-
rovani a jejich kombinace s jinymi rostlinami. Fundo-

vané a pfitom srozumitelné se rozebird vysadba, oSet-
fovani, stiihani, ochrana proti chorobam a Skudcim.
Uvedeny jsou i informace o $lechténi a mnoZeni riZi.
Kromé klasického botanického tfidéni je pfipojeno i
rozdéleni podle riznych zpisobti vyuZiti riZi. Knihu
dopliiuji predpisy na razové konfety, Zelé, riZovou vo-
du a krém na ruce a také nejrizné&ji zpuisoby pfipravy
a vyuziti Sipka.
Zpracovéano podle TASPO ¢&. 14, 1998.

Doc. Eva Pekdrkovd, CSc.

ERKENNEN VON GEHOLZEN IM LAUBLOSEN ZUSTAND

POZNAVANI DREVIN V BEZLISTEM STAVU

E. Miiri

Griit Gerhard Biderborst. 1998, 248 s., broZovand, formdt AS.

Piepracované prvni vydéni, v némZ byla rodova,
druhova i odridova nomenklatura pfizplisobena dne3-
nimu stavu a Cetné Cernobilé obrazky doplnény puvod-
nimi barevnymi. Kniha pomiZe odbornikim, studen-
tim i amatériim s jistotou urCit podle uvedenych znakt
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dfeviny i v zim&. Prvni dil pfina$i poudeni o metodach
urCovéni, druhy dil pak obsahuje detailni popis rodu,
druhu a odrud.

Zpracovéano podle Der Gartenbau &. 7, 1998.

Doc. Eva Pekdrkovd, CSc.
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EVALUATION OF DOMESTIC AND WORLD ASSORTMENT
OF TOMATOES

HODNOTENIE DOMACEHO A SVETOVEHO SORTIMENTU RAJCIAKOV

M. ValSikova, A. Vitekova

Research Institute of Vegetables, Nové Zdmky, Slovak Republic

ABSTRACT: In the years 1996 to 1998 significant properties of tomato assortment were studied. Firmness of the fruit, dry
matter content refractometrically, vitamin C, weight of fruits, branching, leafiness, number of flowers in inflorescence, length,
width, shape and surface of fruits, size and depth of flower stalk opening, shape of mature fruits, number of chambers and
colour of flesh. The lowest average firmness of fruits was found in the variety Aneta and most firmed in the variety Beefsteak.
As to the content of refractomeric dry matter the requirements over 5% were filled by the following cultivars: 'Terra F,’,
’Titan’, 'Red Hunter’, 'New Breeded’, 'Sun 1642’, *Oxheart’, *Orbit’, 'Sldva Porynia’, *Dendr’, ’Lider’, 'Kabanova’ and
"Marathon’. The varieties "Terra F,’, 'Radka’ and "Marathon’ contained the most vitamin C. Weight, width, length and index
of fruits were different in dependence on the year of cultivation and type of tomatoes. Rounded and elongated oval shapes
of fruits with a sign of rib-shape and shallow stalk opening were dominant in the assortment. Colour of mature fruit and flesh
was red in all cultivars. The number of flowers in inflorescence mostly ranged from 4 to 8.

tomatoes; assortment; morphological traits; commercial traits; evaluation

ABSTRAKT: V rokoch 1996 aZ 1998 sme experimentilne sledovali vybrané biologické, morfologické a hospodarske vlast-
nosti svetového a doméaceho sortimentu raj¢iakov. Z nich uviddzame 16 znakov, ktoré su déleZitym ukazovatefom vlastnosti

jednotlivych odrod pre rozne sposoby pestovania a sti¢asne st vyuZitelné pri $lachtitelskej praci.

rajéiaky; sortiment; morfologické znaky; hospodarske znaky; hodnotenie

UvoD

V roku 1997 sa zelenina na Slovensku pestovala na
ploche 39 920,85 ha s celkovou trodou 594 740,7 t
(Merava, 1998). Z toho raj¢iaky v polnohospodéarskom
sektore predstavovali plochu 3 593,17 ha s produkciou
83 664,9 t a trodnostou 23,28 t/ha. Podla toho raj¢iaky
zaberaju 9,01 % celkovej plochy pestovanej zeleniny
a predstavuji 14,07 % z celkovej produkcie zeleniny
na Slovensku (Val§ikov4, 1999). Pre dosiahnutie nielen
vysokej produkcie, ale aj kvality je doleZity vyber od-
rdd vhodnych pre rézne spdsoby pestovania. Sledované
vlastnosti sortimentu raj¢iakov st vyuZitelné tieZ v §lach-
titeIskej praci. V minulosti sortiment raj¢iakov hodno-
tili z réznych hladisk Stfelec a Prusova (1975), Stevli-
kova a i. (1980), Kopec a Val§ikova (1980) a dalsi. Od
toho obdobia sa sortiment podstatne rozsiril o nové od-
rody, o ktorych podrobnejSie tidaje chybaju.

MATERIAL A METODA

Pokusnym materidlom bol domici a svetovy sorti-
ment raj¢iakov pestovany na pozemkoch Vyskumného
ustavu zeleninarskeho v Novych Zamkoch. Zo sledova-
ného sortimentu v tejto praci sa hodnotili iba tie odro-

dy, u ktorych boli trojro¢né vysledky. Zaznamendévali
a porovnavali sme vysledky z rokov 1996 aZ 1998. Pre
grafické znazornenie hmotnosti plodov, obsahu refrak-
tometrickej sudiny a vitaminu C sme ako priklad vybra-
li dve odrody slovenského a dve odrody ¢eského povodu.
Predstavuju zastupcov determinantnych konzumnych
odréd ("Robura’, *Aneta’), determinantnych priemysel-
nych odrdd (’Istria’) a konzumnych indeterminantnych
odrdd (’Slava Porynia’).

Pokusy boli zaloZené na pieso¢natohlinitej pdde a bola
pouZita agrotechnika podla beZnych pestovatelskych
metdd pre raj¢iaky (Balazs, 1976; ValSikova a kol.,
1996). Vsetky pestované odrody rajéiakov sme hodno-
tili pomocou medzinarodného klasifikétora pre rajéiaky
(Kolektiv,1996). Hodnotili sme vybrané morfologické
a kvalitativne vlastnosti sortimentu rajéiakov (Vitekova,
1998). Pevnost plodov sa merala penetrometrickym
pristrojom VUP Bratislava a hodnoty si uvadzané
v N (newtonoch). Obsah refraktometrickej susiny sa zis-
toval metédou vizualnej titricie refraktometrom znacky
Carlzeiss Jena. Obsah vitaminu C sa stanovoval meto-
dou papierovej chromatografie, pomocou chromatogra-
fického papiera znacky Whatman. Hmotnost plodov je
vysledkom véZenia desiatich plodov na digitdlnych va-
hach znacky Sartorius 1264 MP. Plody na véZenie boli
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odobrané jednorazovo v troch opakovaniach. Velkostné
parametre sa ziskali meranim pomocou pravitka tych
rajéiakov, ktoré sa vazili. Ostatné vlastnosti sa zistovali
vizuélne. V3etky uvedené hodnoty si priemerné, ziska-
né analyzou desiatich plodov v troch opakovaniach.

VYSLEDKY A DISKUSIA

Ziskané udaje si spracované v tab. I az VIL
V tab. I uvadzame povod a typ sledovanych odrdd rajci-
akov. Pevnost plodov jednotlivych odréd uvddzame
v tab. II. Tento ukazovatel do urlitej miery zavisi od
stupiia zrelosti v ase zberu, preto ho mozno povaZovat
za informativny (Valikov4, 1980). V priemere najniz-
$iu pevnost plodov v rokoch 1996 az 1998 mala odroda
’Aneta’ (45,8 N) a najvy$8iu odroda *Marathon’ (94,8 N)
a 'Beefsteak’ (92,1 N).

—

. Pévod a typ rajé¢iakov - Origin and type of tomatoes

Odroda! Povod? By pole
vzrastu* | vhodnosti pouZitia®
Aneta CZ D K
Beefsteak us I K
Denér CZ D P
Hana CZ D K
Ildico F, NL I K
Istria SK D P
Kabanova X I K
K-549 HU D P
Lider X I K
Marathon us D K
New Breeded X I K
Opil SK D P
Orbit (87 D P
Oxheart us I K
Peto 98 DE D P
Peto 950 DE D P
Radka CcZ D K
Red Hunter NL D P
Rio Magic us D P
Robot HU D P
Robura SK D K
Slava Porynia CZ I K
Sun 1642 us D P
Terra F, NL 1 K
Titan Ccz D P
V-Obra SK D K

X = nezndmy pdvod — unknown origin
I = indeterminant

D = determinant

K = konzum - consumption

P = priemyselné spracovanie — industrial processing

'eultivar, 2origin. 3lype: according to, Agrowth, ssuitubility of use

Priemerna hmotnost plodov pocas sledovaného ob-
dobia bola kolisavé (tab. III). V roku 1997 bola u raj-
&iakov vysoké nasada plodov, ¢o sa vicSinou negativne
prejavilo na priemernej hmotnosti plodu (obr. 1). Za
velkoplodé odrody sa povaZuju tie, ktoré maji hmot-
nost nad 90 g.

V nagich pokusoch poZadovany priemerny 5% obsah
refraktometrickej suSiny dosiahli odrody ’Terra F1°,
*Titan’, 'Red Hunter’, 'New Breeded’, 'Sun 1642’,
’Oxheart’, ’Orbit’, *Sldva Porynia’, 'Denar’, ’Lider’,
’Kabanova’ a 'Marathon’ (tab. IV). Ostatné odrody sa
pohybovali v rozpiti od 4,56 % (’V-Obra’) do 4,96 %
(’Rio Magic’). Ak porovnavame jednotlivé roky, naj-
vy33i obsah refraktometrickej susiny bol v plodoch na-
meranych (v priemere 5,04 %) v roku 1997. Obsah re-
fraktometrickej suSiny je porovnany pri $tyroch
odrodéch na obr. 2.

Pri hodnoteni kvalitativnych znakov sme sa zamerali
aj na obsah vitaminu C (tab. V). Najvy$3i priemerny
obsah (nad 48 mg/100 g) sme zaznamenali pri odro-
dach 'Terra F;’, 'Radka’ a *Marathon’. NajniZsi prie-
merny obsah vitaminu C (pod 38 mg/100 g) mali od-
rody 'V-Obra’, 'Denar’, 'Ildico F,’, ’Istria’, 'Opal’,
'Robot’ a "Hana’. Nadpriemerny obsah vitaminu C do-
siahli odrody rajéiakov v roku 1997 (50,17 mg/100 g).
Obsah vitaminu C v zavislosti od odrdd je znazorneny
na obr. 3.

Morfologické vlastnosti sortimentu rajéiakov si uve-
dené v tab. VI a VIL

Olistenie bolo slabé, stredné aZ silné. PriCom silné
olistenie je z hladiska strojového zberu nevyhovujice.
Vetvenie bolo v sortimente od slabého cez stredné aZz
po silné. VicSina odrod mala vetvenie stredné. Silné
vetvenie mali iba odrody ’'Opal’, ’Oxheart’
a "Beefsteak’. Podla podtu kvetov v sikveti sa vyskytli
kategérie 3 az 5 kvetov ('Oxheart’), 9 az 11 kvetov
(’Tidico F;’, "Peto 950°, "Titan’, 'Robot’, *Aneta’, *Slava
Porynia’, "Radka’) a ostatné odrody mali 5 aZ 8 kvetov
v stkveti. Do popredia zdujmu sa dostavaji plody gu-
Taté, aviak ani ostatné tvary sa nepovaZuji za nevhod-
né. Povrch plodu bol oznafeny vo vic§ine sortimentu
ako hladky alebo so slabym ndznakom rebrovania. Ne-
Ziaduce rebernaté alebo silne rebernaté plody sa v sor-
timente nevyskytli. Velkost a hlbka stopkovej jamky
moZe byt v priamej korelacii s odtrhovatelnostou plo-
dov od stopky, preto pestovatelia davaji prednost od-
rodam s malou a plytkou stopkovou jamkou. Z hladi-
ska farby sa neodporicaji pestovat na konzervarenské
ucely odrody so Zltou a oranZovou farbou duZiny, ktoré
zhor3uju farbu rajciakového pretlaku (Kopec, 1980;
Valsikova, 1980). VSetky sledované odrody mali Cer-
vent duZinu. V sortimente raj¢iakov sa vyskytovali od-
rody s po¢tom komor od 2 do 10.

ZAVER

Vysledky sme ziskali z maloparcelovych pokusov
v podmienkach juZného Slovenska na pieso&natohlini-
tych podach.
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II. Pevnost plodov rajéiakov — Firmness of tomato fruits I11. Hmotnost plodov raj¢iakov — Weight of tomato fruits

Pevnost plodu? (N) Hmotnost plodu? (g)
Odroda! Odroda'
1996 1997 1998 | Priemer® Sy 1996 1997 1998 | Priemer® S5
Aneta 55.3 36,0 46,3 458 5.58 Aneta 84,2 75,66 92,30 84,05 8,32
Beefsteak 119,7 76,7 80,0 92,1 13,83 Beefsteak 169,7 126,20 169,94 | 155,28 | 25,18
Denér 53,7 65,2 46,4 55,1 5,48 Denér 59,1 52,00 60,00 57,03 4,36
Hana 67,6 60,2 30,2 52,7 11,45 Hana 78,10 66,42 7251 72,34 5,84
Ildico F, 46,5 71,5 52,4 56,8 7,55 Ildico F, 68,4 113,13 108,72 96,06 | 24,65
Istria 72,1 49,6  100,9 74,2 14,86 Istria 539 45,64 63,28 54,27 8,80
Kabanova 90,6 47,5 72,7 703 12,73 Kabanova 1850 102,65 151,85| 146,54 | 41,43
K-549 47,1 55,9 86,2 63,1 11,85 K-549 52,2 40,85 72,85 55,35 16,22
Lider 58,6 60,8 54,9 58,1 1,72 Lider 130,8 101,75 145,04 | 12586 | 22,06
Marathon 75,9 115,7 92,9 94,8 11,74 Marathon 1674 184,40 136,77 | 162,86 | 25,51
New Breeded | 44,4 61,0 57,5 54,3 5,06 New Breeded | 111,8 84,83 123,44 | 106,69 | 19,80
Opil 82,5 70,0 75,7 76,1 3,61 Opil 67,2 72,44 78,51 72,72 5,66
Orbit 50,2 63,5 50,7 54,8 4,36 Orbit 37,6 60,32 4582 47,91 11,50
Oxheart 59,0 45,6 56,3 53,6 4,09 Oxheart 99,4 63,98 98,98 87,45 | 20,33
Peto 98 52,5 60,7 53,4 55,5 2,60 Peto 98 63,5 44,89 60,17 56,19 9,92
Radka 58,6 53,6 69,4 60,5 4,67 Radka 113,5 75,27 81,44 90,07 | 20,52
Red Hunter 81,1 61,0 63,2 68,4 6,37 Red Hunter 578 116,22 131,68 [ 101,90 | 38,97
Rio Magic 70,7 67,2 75,5 71,1 2,41 Rio Magic 514 66,21 69,64 62,42 9,69
Robot 69,8 38,7 49,7 52,7 9,12 Robot 69.4 51,04 69,99 63,48 10,77
Robura 57,8 74,5 78,6 70,3 6,37 Robura 81,1 97,63 120,10 99,61 19,57
Slava Porynia | 55,5 44,0 64,8 54,8 6,02 Slava Porynia | 74,6 50,30 65,12 63,34 | 12,25
Sun 1642 61,7 61,7 65,4 68,4 1,23 Sun 1642 59,1 64,78 86,30 70,06 | 14,35
Terra F; 68,5 62,0 66,6 65,7 1,93 Terra F, 1140 10692 11248 | 111,13 3,70
Titan 55.4 76,7 48,6 60,2 8,47 Titan 42,2 58,20 72,84 57,75 15,32
V-Obra 45,0 61,5 113,7 73,4 20,72 V-Obra 103,8 71,74 98,74 91,43 17,24
Priemer® 63,99 61,63 64,88 Priemer’ 87,81 79,66 95,54
'cultivar, *firmness of fruit, Javcrage 'cultivar, 2weighl of fruit, 3average
140

1. Hmotnost plodu vybranych odréd (g) -
Weight of fruit of selected cultivars (g)

'average

H1996

Robura Istria Aneta Sléva Porynia

Pevnost plodov je povaZovana za dbleZitd vlastnost, né plody neprezrieveju, nepodlichaji skaze pred&asne.
najmi pri mechanizovanom zbere, manipulécii a dopra-  Z tohto aspektu si vyhovujice odrody, ktoré mali pev-
ve (ValSikova, 1985). Pri konzumnych raj¢iakoch pev-  nost vy&8iu ako 65 N ("Beefsteak’, 'Istria’, 'Kabanova’,
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IV. Obsah refraktometrickej suSiny — The content of refractometric dry V. Obsah vitaminu C v plodoch raj&iakov — The content of vitamin C

matter in tomato fruits
Odroda! Obsah refraktometrickej su§i:\y2 Gdrodal Obsah vitaminu? C (mg/100 g)
1996 1997 1998 | Priemer’ s; 1996 | 1997 | 1998 |Priemer®| s,
Aneta 4,75 4,92 4,92 4,86 0,05 Aneta 28,12 54,50 50,88 44,50 8,27
Beefsteak 4,95 5,02 4,40 4,79 0,19 Beefsteak 29,98 | 51,44 | 3570 | 39,04 6,42
Denir 5,82 4,82 5.12 5,26 0,29 Denér 29,98 | 41,05 | 3563 | 35,55 3,02
Hana 4,35 512 502 4,84 0,24 Hana 18,82 | 58,17 | 34,62 | 37,20 | 1145
Ildico F, 3,60 5,92 532 4,95 0,69 Ildico F, 11,38 55,11 42,75 36,41 13,03
Istria 4,85 4,32 4,01 4,42 0,24 Istria 31,84 | 46,56 | 33,60 | 37,33 4,64
Kabanova 4,75 542 4,95 5,04 0,20 Kabanova 41,13 | 41,05 | 43,76 | 41,98 0,89
K-549 5,15 4,62 4,48 4,75 0,21 K-549 26,26 | 55,11 38,62 | 39,99 8,37
Lider 515 517 512 5,12 0,03 Lider 44,85 | 39,83 | 37,67 | 40,78 422
Marathon 5,25 532 5,00 5,20 0,09 Marathon 41,13 63,67 39,60 48,13 7,79
New Breeded | 535 4,82 570 5,29 0,26 New Breeded | 31,84 | 46,56 | 41,73 | 40,04 | 586
Opil 4,35 4,62 4,62 4,53 0,04 Opil 24,40 | 47,78 | 41,73 | 37,97 7,01
Orbit 527 5,02 537 5,22 0,11 Orbit 44,85 50,83 35,62 43,77 4,43
Oxheart 5,10 5,62 4,90 521 0,21 Oxheart 33,55 53,89 35,65 41,36 6,47
Peto 98 4,75 4,32 5,41 4,83 0,31 Peto 98 33,69 47,78 33,55 38,34 4,72
Radka 5.35 4,42 4,98 4,91 0,27 Radka 48,57 55,11 4275 48,81 3,57
Red Hunter 535 512 5,38 5.28 0,27 Red Hunter 33,69 50,22 37,67 40,53 4,99
Rio Magic 4,85 5,72 4,30 4,96 041 Rio Magic 28,12 50,22 34,62 37,65 6,56
Robot 4,60 452 500 4,71 0,15 Robot 33,69 | 4044 | 38,68 | 37,60 | 2,02
Robura 485 522 431 479 0,26 Robura 35,55 | 49,00 | 37,67 | 40,75 4,18
Slava Porynia 4,85 5,52 521 5,19 0,19 Slava Porynia | 48,57 52,67 37,67 46,30 4,48
Sun 1642 5,75 5,45 542 5,54 0,11 Sun 1642 42,99 | 50,83 | 36,65 | 43,49 4,11
Terra F, 535 517 5,00 5,17 0,10 Terra F1 46,71 | 48,78 | 40,72 | 48,74 2,42
Titan 5,10 4,92 5,21 5,08 0,08 Titan 31,84 53,28 40,72 41,95 6,23
V-Obra 4,35 4,02 4,30 4,56 0,10 V-Obra 33,69 | 4044 | 31,57 | 3523 2,68
Priemer® 495 504 494 Priemer? 3421 | 50,17 | 3391
lcuhivar. Zcontent of refractometric dry matter, Jnverage lcullivar, zconlent of vitamin C, Jnverage
s 2. Obsah suSiny refraktometrom pri vybranych
odrodach (%) — Dry matter content detected by
refractometer in selected cultivars (%)
'average
1956
1997
o1ss8
O Priemer!

Slava Porynia

’Marathon’, ’Opél’, 'Red Hunter’, 'Rio Magic’, Drobné plody prepadavaji cez medzery dopravnikov

’Robura’, *Sun 1642, *Terra F;’, *V-Obra’). strojného vybavenia a velké sa ahko poSkodzuji. Vel-
Hmotnost plodu je v priamej zadvislosti s velkostny-  koplodé a maloplodé odrody st vhodné pre ruény zber,

mi parametrami. Priemyselné rajéiaky maji byt stredne  najmi pre zahradkarov.

velké az velké, priblizne s hmotnostou 70 az 90 g.
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VL. Hodnotenie vetvenia, olistenia, po&tu kvetov v siikveti a velkostnych parametrov plodu rajéiakov — Evaluation of branching, leafiness,

number of flowers in inflorescence and size parameters of tomato fruit

Odroda' Vetvenie? Olistenie® Poéef kv‘fﬁ"’ Hlog*

v sikveti® | glya8 (mm) | irka’ (mm) index tvar®
Aneta stredné® stredné 9-11 49 52 0,94 G
Beefsteak silng'? silné 5-8 47 64 0,73 PG
Denér stredné stredné 5-8 50 43 1,16 PO
Hana stredné stredné 5-8 46 50 0,92 G
Ildico F, stredné stredné 9-11 51 60 0,85 G
Istria stredné stredné 5-8 47 41 1,15 G
Kabanova stredné silné!? 5-8 a4 54 0,81 PG
K-549 stredné stredné 5-8 45 40 0,91 G
Lider stredné stredné 5-8 50 55 0,90 G
Marathon stredné stredné 5-8 53 73 0,72 PG
New Breeded slabé!! stredné 5-8 48 54 0,89 G
Opal silné silné 5-8 53 50 1,06 G
Orbit stredné silné 5-8 53 44 1,20 PO
Oxheart silné silné 3-5 53 49 1,08 G
Peto 98 slabé stredné 5-8 49 40 1,25 PO
Peto 950 slabé stredné 9-11 46 41 1,12 G
Radka slabé stredné 9-11 48 52 0,92 G
Red Hunter slabé stredné 5-8 53 62 0,85 G
Rio Magic stredné stredné 5-8 59 44 1,35 PO
Robura slabé stredné 5-8 48 58 0,83 G
Robot stredné stredné 9-11 48 42 1,14 G
Slava Porynia stredné stredné 9-11 40 45 0,88 G
Sun 1642 stredné silné 5-8 66 44 1,50 \%
Terra F, stredné stredné 5-8 50 61 0,82 PG
Titan stredné silné 9-11 51 46 1,11 G
V-Obra stredné stredné 5-8 54 45 1,20 PO

Tvar — Shape:

G = gulaty - round

PO = pretiahnutoovilny — elongated-oval
PG = plochogulovity — flat-spherical

V = valcovity - cylindrical

'cultivar, zbrnnching, *leafiness, “number of flowers in inflorescence, >fruit, 6Ienglh. "width, “shape. mean, lostrong. "weak

Robura Istria Aneta Sldva Porynia
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(mg/100 g) — The content of vitamin C in se-

lected cultivars (mg/100 g)
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VII. Hodnotenie povrchu plodov, stopkovej jamky a po&tu komér v plodoch rajéiakov — Evaluation of the surface of fruits, stalk opening

and ber of chambers in tomato fruits

Stopkové jamka® Pocet
Odroda' Povrch plodu? - T Lomoek
Aneta hladky’ velka!? plytka!? 3-5
Beefsteak néznak rebernatosti® velki hlboka'* 6-10
Denir naznak rebernatosti stred!!. plytka 2-3
Hana hladky mald!? hlboké 3-5
Ildico F, hladky velka hlboka 4-5
Istria ndznak rebernatosti strednd plytkda 3-5
Kabanova naznak rebernatosti velkd plytka 5-8
K-549 naznak rebernatosti strednd plytka 34
Lider ndznak rebernatosti velka hlboka 4-5
Marathon ndznak rebernatosti velka plytka 6-10
New Breeded naznak rebernatosti velkd plytka 3-5
Opil naznak rebernatosti strednd plytké 3
Orbit ndznak rebernatosti mald plytka 3
Oxheart slabo rebernatosti’ stredné plytka 5-8
Peto 98 niznak rebernatosti stredna plytka 2-3
Peto 950 ndznak rebernatosti mald plytka 2-3
Radka naznak rebernatosti velkd plytkd 3
Red Hunter niznak rebernatosti mald plytka 4-8
Rio Magic naznak rebernatosti strednd plytkd 2-3
Robot niznak rebernatosti mald plytka 2-3
Robura niznak rebernatosti strednd hlboka 4-5
Sliva Porynia hladky mald plytka 3-5
Sun 1642 naznak rebernatosti mald plytkd 3-5
Terra F, slabo rebernaty velka hlbokd 5-8
Titan naznak rebernatosti mald plytkd 2-3
V-Obra niznak rebernatosti velka plytkd 3

'cultivar, *fruit surface, *stalk opening, 4size, 5dep(h. Snumber of chambers, "soft, *indication of rib-shape, “weak rib-shape, "’great. "mean,

2small, Pshallow, *deep

Vysoky obsah (nad 5 %) refraktometrickej suSiny sa
vyZaduje pri priemyselnych rajéiakoch. Tito poZiadavku
spliia 12 zo sledovanych odréd (’Denar’, Kabanova’,
’Lider’, "Marathon’, 'New Breeded’, 'Orbit’, 'Oxheart’,
’Red Hunter’, *Slava Porynia’, *Sun 1642’, *Terra F,’,
"Titan’), z toho boli §tyri indeterminantné odrody.

Vysoky obsah vitaminu C u raj¢iakov je vyznamny pri
odrodéch, ktoré sa konzumuji v erstvom stave. V sle-
dovanom sortimente malo 14 odréd vysoky obsah tohto
vitaminu, t.j. nad 40 mg/100 g (’Aneta’, ’Kabanova’,
'Lider’, "Marathon’, 'New Breeded’, *Orbit’, ’Oxheart’,
’Radka’, 'Red Hunter’, 'Robura’, Slava Porynia’, ’Sun
1642’, *Terra F|’, "Titan’).

Z morfologickych vlastnosti pocet kvetov v sukveti
priamo vplyva na pocet plodov vo vijane, a tym aj na
urodu. Determinantné odrody maju viéSinou mensi po-
cet kvetov a plodov vo vijane, ale dozrievaji sicasne.
Naopak, ak je velky pocet plodov, tieto dozrievaji vo
vijane postupne. Je to typické pre vysoké a konzumné
typy.

Index plodov charakterizuje ich tvar. Podla naSich
pozorovani za gulaté moZno povaZovat plody s inde-

xom v rozmedzi od 0,83 do 1,15. Plochogulaté plody
mali index 0,72 az 8,82. Tvar plodov s indexom od
1,16 do 1,35 je pretiahnutoovalny a valcovity mé index
nad 1,35.

Uprednostiiovany povrch plodov pri vetkych ty-
poch rajéiakov je hladky aZ so slabymi naznakmi re-
bernatosti. Stopkova jama ma byt mala a plytka. Plody
rebernaté alebo s hlbokymi, velkymi stopkovymi jam-
kami zachytdvaji necistoty a lah$ie sa poSkodzujd.
Farba zrelého plodu a duZiny sa vyZaduje sytocervena.

Rdzne znaky a vlastnosti v sortimente umoZiiuju vy-
ber vhodnych materidlov nielen pre tcely pestovania,
ale aj pre dalSie $lachtenie novych odrdéd raj¢iakov.
Vysledky sa vyuZivaju aj pri §tidiu, ochrane a udrZia-
vani genofondu.
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EFFECT OF NITROGENOUS NUTRITION
AND SACCHAROSE FOLIAR APPLICATION ON YIELD
PARAMETERS OF RADISH

VPLYV N-VYZIVY A LISTOVEJ APLIKACIE SACHAROZY NA
PARAMETRE URODY REDKOVKY

P. Kovacik
Slovak University of Agriculture, Nitra, Slovak Republic

ABSTRACT: The experiment was realized in greenhouse with mechanical air-conditioning and irrigation on soil substrate
which was prepared from loamy orthic luvisol and garden soil of Terravita brand. Agrochemical parameters of the substrate
are stated in Tab. I. Under the conditions of small-plot trial, an influence of sole rational nitrogenous fertilization and by 1/3
increased nitrogenous fertilization (overfertilization) as well an an interacted influence of saccharose spraying in combination
with above mentioned nitrogenous nutrition pattern of radish were tested on the course of three years (Tab. II). Saccharose
was sprayed on the leaves of radish with the rate of 500 1/ha in the form of 5% water solution twelve days before radish
harvest. Date of spraying, concentration and dose of saccharose applied were determined on the basis of the knowledge of
Kovacik (1994). Content of nitrates has been determined by means of ion-selective electrode Crytur and vitamin C content
volumetrically by nitrobenzene titration. It follows from achieved values that rational fertilization with nitrogen showed
positive influence on the both yields of radish root bulbs and leaves, when the measure of effect on underground and
above-ground organs was the same. Overfertilization with nitrogen coused mainly an increase of leaf biomass, but radish
bulb yield was effected adversely. Pre-harvest saccharose application positively influenced bulb yield and negatively leaf
yield under the both testing levels of nitrogen nutrition. Saccharose application restricted more expressively a nitrate accu-
mulation in leaves than in bulbs. With rational fertilization the content of NaNO; in bulbs has changed insignificantly after
saccharose application, but with overfertilization its reduction was significant. Nitrogen fertilization influenced nitrate content
in bulbs more significantly than in leaves. The leaves cumulated more nitrates than bulbs. All variants tested within the
experiment excepting rational nitrogen fertilization followed by pre-harvest saccharose application showed negative effect on
vitamin C content in radish bulbs. The most advantageous coefficient of economical effectivness has been achieved under
the rational nitrogen fertilization which was connected with pre-harvest application of saccharose. From the economical point
of view the least appropriate treatment showed to be overfertilization without saccharose application.

radish; nitrates; vitamin C; saccharose

ABSTRAKT: V trojroénom maloparcelovom pokuse, v skleniku s mechanickym vetranim a zavlaZovanim, na pddnom sub-
strate pripravenom z hlinitej hnedozeme a zéhradnickej zeminy Terravity sa sledoval vplyv dusikatej vyZivy a sacharézy
aplikovanej na listy redkovky 12 dni pred jej zberom na parametre tirody redkovky. Zistilo sa, Ze raciondlne hnojenie dusikom
pozitivne vplyvalo na trodu buliev a listov redkovky, pricom miera iCinku na podzemné a nadzemné orgédny bola zhodna.
Nadlimitné hnojenie dusikom rezultovalo najmd do nérastu listovej biomasy. Na trodu buliev, v porovnani s racionalnym N-
-hnojenim, p&sobilo negativne. Predzberova aplikécia sachar6zy kladne ovplyvnila tirodu buliev a negativne tirodu listov, a to
pri oboch testovanych hladindch N-vyZivy. Sacharéza vyraznej$ie obmedzila hromadenie dusi¢nanov v listoch ako v bulvich.
Pri raciondlnom hnojeni sa po postreku sacharézou obsah NaNO; v bulvéch zmenil nevyznamne a pri nadlimitnom hnojeni
sa zniZil vyznamne. Hnojenie dusikom ovplyvnilo obsah dusi¢nanov v bulvich preukaznejie ako v listoch. Listy kumulovali
viac dusi¢nanov ako bulvy. Vietky v pokuse testované agrochemické opatrenia, s vynimkou racionalneho N-hnojenia spoje-
ného s predzberovou aplikdciou sachardzy, posobili na obsah vitaminu C v bulvich redkovky negativne. Najvyhodnejsi
koeficient ekonomickej efektivnosti sa dosiahol pri raciondlnom hnojeni dusikom, ktoré bolo spojené s predzberovou apliké-
ciou sacharézy. Ekonomicky najmenej vhodnym opatrenim bolo nadlimitné dusikaté hnojenie bez aplikacie sachardzy.

redkovka; dusi¢nany; vitamin C; sachar6za

UvoD

Prvoradym cielom pestovatelov polnych a zéhrad-
nych plodin je dosiahnutie ekonomickej efektivnosti.
K naplneniu tohto ciela vyraznou mierou prispievaji
hnojiva, pretoZe na realizicii genetického potencialu

rastlin sa v podmienkach strednej Eurdpy podielaji
37 %. Priemyselné a hospodarske hnojiva ovplyviiuji
nielen vy$ku irody, ale i kvalitu zelenin.

V zeleninarstve je kvalita chapana predovietkym ako
problém nadlimitného obsahu dusi¢nanov, cudzorodych
latok, zniZenej hladiny vitaminov a nevyvaZeného za-
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I. Agrochemické parametre pddneho substritu vo vrstve 0,0 aZ 0,2 m pred zaloZenim pokusu — Agrochemical parameters of soil substrate

in the layer 0.0-0.2 m before the start of experiment

s N-NH{ | N-NOj N2 P K Mg Soli3 O'lf.l“d‘(’;ﬁk‘ i
mg/kg %

1995 513 17,50 22,63 215 4525 380 0,18 9,82 735

1996 12,55 11,18 23,73 218 3560 385 0,16 931 7,36

1997 3,63 6,10 973 270 182,0 230 012 893 7,46

1yem’. 2inorganic nitrogen, 3snlinily. 4orgnnic matters

stipenia jednotlivych makro- a mikroelementov. Pris-
tupov k rieSeniu uvedenej problematiky, najmi z po-
hladu regulédcie obsahu dusi¢nanov, podporenia tvorby
vitaminu C pri si¢asnom zvySeni tvorby biomasy, je
viacero.

Fecenko a Kovacik (1990) regulovali obsah dusic-
nanov v pdde prostrednictvom inhibitora nitrifikécie,
¢im vytvarali predpoklad pre ich mensi prijem a né-
sledne i niZ8i obsah v rastline. LoZek a Varga (1998)
aplikovali vodny vyluh z vermikompostu, Uher (1998)
baktérie Desulfovibrio desulfuricans, LoZek a i. (1998)
humat sodny. Prostrednictvom uvedenych aplikacii poso-
biac na fyzikdlno-chemické a biologické parametre pody
menovani autori zvysili Grody pestovanych zelenin, zni-
zili hladinu dusiCnanov, resp. tazkych kovov a zvysili
obsah vitaminu C v konzumovanych &astiach rastlin.

V naSom pokuse sme na zdklade pozorovani autorov
Buckenhiiskesa a Gierschnera (1988), zistiacich stvis
medzi zvySenou hladinou dusi¢nanov v rastline a nedo-
statoénym mnoZstvom sacharidov v rastline, overovali
ucinok listovej aplikacie sachardzy a dusikatej vyZivy
na parametre urody redkovky.

MATERIAL A METODA

Predmetni problematiku sme riesili po¢as troch rokov
(1995 az 1997) v podmienkach maloparcelového poku-
su v skleniku s mechanickym vetranim a zavlaZovanim
na pddnom substrate pripravenom z hlinitej hnedozeme
a zahradnickej zeminy Terravity. Objemova hmotnost
pripraveného substritu bola 1,2 g/cm” a jeho agroche-
mické parametre vyjadruje tab. I

Pokus bol zaloZeny metédou ndhodného usporiadania
parciel pri trojndsobnom opakovani variantov. Schému
zaloZenia pokusu uvadza tab. II. Z nej je zrejmé, Ze
davky dusika a sachar6zy boli v kazdom roku totoZné.
MnoiZstvo aplikovaného N na variantoch 2 a 3 vychadza-
lo z rozboru pddy a odporicani Polacha (1985). Davky
N na variantoch 4 a 5 boli zvySené o 1/3. Dusik bol
aplikovany pred sejbou, a to vo forme roztoku priprave-
ného z Vermisolu (vodny extrakt vermihumusu) a prie-
myselného hnojiva mocoviny. Sto mililitrov ziskaného
roztoku obsahovalo 16,8 g dusika. Fosforom, drasli-
kom a hor¢ikom sa nehnojilo z dévodu ich dobrej za-
soby v substrate. Sacharéza sa aplikovala rozprafova-

¢om na listy redkovky 12 dni pred jej zberom, a to vo
forme 5% vodného roztoku. Koncentricia sacharézy
a termin postreku bol zvoleny na zéklade pozorovani
Kovacika (1994 a 1996).

Redkovka odrody Granét bola vysiata ru¢ne na pres-
ny pocet rastlin. Termin sejby bol v prvom roku poku-
su 23. 3., v druhom roku 24. 3. a v tretom roku 20. 3.
Zbery sa realizovali 9. 5., 16. 5. a 8. 5. Vlhkost subs-
tratu bola udrzovana na hladine 65 az 70 % PVK pra-
videlnym polievanim pitnou vodovodnou vodou obsa-
hujicou zanedbateIné mnoZstvo Zivin.

Obsah dusi¢nanov sa stanovoval pomocou i6n-se-
lektivnej elektrédy Crytur, metédou Hubacka a Bernat-
zika (1979) a obsah vitaminu C sa stanovil titracne,
nitrobenzénom.

Kvantitativne a kvalitativne parametre sa vyhodno-
covali len u redkoviek, ktorych priemer bulviéiek bol
vacsi ako 1,5 cm.

VYSLEDKY A DISKUSIA

Vplyv variantov pokusu na tvorbu trody buliev, lis-
tov a celej biomasy redkovky uvéadzajui tab. III, IV a V.
Z tab. III je zrejmé, Ze posobenie uplatnenych opatreni
nebolo v kazdom roku totoZné.

Racionélne hnojenie dusikom (variant 2) v kazdom
roku pozitivne a Statisticky vysoko preukazne vplyvalo
na vySku drody buliev, ¢o poukazuje na skutoénost, Ze
predsejbovi hladina N, na drovni 9,73 az 23,73 mg/kg
(tab. I) je pre realizaciu genetického potencialu redkov-
ky nepostacujuca.

II. Varianty pokusu — Treatments of experiment

Variant' Dévka®
&slo® | oznadenie? (kgr;[ha) sn(c;?:;;&sza
1 (o} 0 0
2 N 120 0
3 N + 5% roztok sachar6zy® 120 500
4 43N 160 0 .
5 4/3 N + 5% roztok sacharézy 160 500

!treatment, 2dosuge, 3number of treatment, 4designmion of treat-
ment, *saccharose, ®solution of saccharose
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111. Uroda buliev redkovky v Eerstvom stave — The radish bulbs yield
in fresh biomass

IV. Uroda listov redkovky v erstvom stave — The radish leaves
yield in fresh biomass

Rok? Priemer rokov? 5 Rok? Priemer rokov?
variant' [ 1995 | 1996 | 1997 Variant' | 1995 [ 1996 | 1997
g/m? g/m? % g/m? g/m? %
1 1807 1 366 1934 17023 | 100,00 1 2307 1205 1 650 17207 |100,0
2 1980 1666 |2315 1987,0 |116,72 2 2220 1700 |2175 20317 |118,1
3 2187 1973 2265 21417 [12581 3 1153 1 800 1911 16213 | 943
4 1573 1920 [2295 19293 | 113,33 4 (3240 2 300 1991 25103 | 1459
5 1 746 2145 2571 21552 126,61 5 2297 2 200 1974 2 157,0 1254
Piemer* | | 858,6 1 814,7 2276 1983,1 116,49 Priemer?| 2 2434 1 841 1 940,2 2 008,2 116,7
Hd, 5 90,845 81,869 70,283 176,070 Hd, g 204,749 217,959 182,690 357,643
Hdy o 132,180 119,119 102,262 236,080 Hdy, 297910 317,130 265,814 479,537
Hdygs | pre roky’ 1363830 | Hdygs | pre roky® o
Hdy,, | pre roky 182,867 Hdy,, | pre roky 371,448
Hdy 5, Hdy ; = hrani¢nd diferencia na hladine preukaznosti &= 0,05 Hd,, s, Hd, g, = hrani¢né diferencia na hladine preukaznosti & = 0,05

a o= 0,01 — limit of significant difference (LSD) at the level & = 0.05
and o = 0.01

"treatment, 2year, “average of years, “average, *for years

V. Uroda listov a buliev redkoviek v cerstvom stave — The radish
leaves and bulbs yield in fresh biomass

a o= 0,01 - limit of significant difference (LSD) at the level o = 0.05
and a = 0.01

'treatment, 2year. 3average of years, “nvernge. Sfor years

VI. Pomer medzi hmotnosfou listov a buliev redkoviek v cerstvom
stave — Leaves and bulbs weight ratio in radish fresh biomass

Hd,) o5, Hdy , = hrani¢nd diferencia na hladine preukaznosti o = 0,05
a o =0,01 - limit of significant difference (LSD) at the level & = 0.05
and o = 0.01

3

'treatment, 2year, “average of years, “average, for years

Zaznamenany kladny efekt raciondlnej N-vyZivy (va-
riant 3) sa aplikdciou sacharézy v prvych dvoch rokoch
preukazne zosilnil a v poslednom nevyznamne zosla-
bil. Pozitivne pdsobenie sacharézy na tvorbu biomasy
buliev sa zistilo nielen pri raciondlnom hnojeni dusi-
kom, ale tieZ pri nadlimitnom hnojeni (variant 4). Zvy-
Sené dusikaté hnojenie v prvom roku pokusu pdsobilo
na bulvy redkovky depresivne a v nasledujicich pozi-
tivne. Vyrazny negativny tc¢inok nadmernej N-vyZivy
pozorovany v prvom roku sa aplikdciou sacharézy stimil
(variant 5 versus variant 4). K podobnym poznatkom
dospela Liskov4 (1996). Ciastone odlidné efekty tes-
tovanych opatreni zaznamenané v jednotlivych rokoch

Rok? . 3 Rok? . 3
- Priemer rokov . Priemer rokov
Variant' | 1995 | 1996 | 1997 Variant' | 1995 [ 1996 | 1997
g/m? g/m? % g/m? g/m? %
1 4114 2 571 3575 3 420,0 100,0 1 1,28 0,88 0,86 1,01 100,0
2 4200 3 366 4 490 4018,7 117,5 2 1012 1,02 0,94 1,03 102,0
3 3340 3773 4176 3763,0 110,0 3 0,53 091 0,84 0,76 752
4 4 843 4 220 4 286 44497 130,1 4 2,06 1,20 0,87 1,38 136,6
5 4043 4 345 4 545 4311,0 126,0 5 1,32 1,03 0,77 1,04 103,0
Priemer® | 4 108 3655 4214 39925 116,7 Priemer* 1,26 1,01 0,86 1,04 103,0
Hdyos | 228964 269691 148,538 376,028 ; _ p
’ treatment, “year, “average of years, “average
Hdoe | 333044 302401 216,123 504,188
Hdygs | pre roky® 291,270
Hd,, | pre roky 390,543

potvrdili vSeobecne zndmy vplyv pestovatelského roc¢-
nika na urodu pestovanych rastlin.

Hodnotiac trody buliev v priemere za roky pokusu
zistilo sa pozitivne pdsobenie predzberovej aplikicie
sachar6zy na listy redkovky, a to pri oboch hladinach
N-vyZivy (variant 3 a 5). Na uvedenych variantoch sa
dosiahli najvyssie trody, pricom rozdiel v drodach bol
zanedbatelny. Nadlimitné hnojenie dusikom (variant 4),
bez aplikdcie sacharézy, pdsobilo v porovnani s racio-
nalnym hnojenim (variant 2) depresivne. Zo zisteného
rezultuje poznatok o nedCelnosti nadmernych davok du-
sika, a to i v spojeni s aplikdciou sacharézy, ktora sice
vytvirala podmienky pre lepSie zhodnotenie dodaného
dusika, no jej pozitivny efekt bol znacne eliminovany
negativnym u¢inkom nadmerného dusikatého hnojenia.
Naopak, racionalne hnojenie dusikom, ale najmi v spo-
jeni s aplikdciou sachar6zy, sa z pohladu vy$ky drody
javi ako vysoko ucelné.

Na trodu listov (tab. IV) testované agrochemické opat-
renia posobili v kaZzdom roku ¢iastoéne odli$ne. V prvom
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roku pokusu sa dosiahla najniZia troda listov na va-
riante 3 a v druhom a trefom roku na variante 1. V ro-
koch 1995 a 1996 sa najvysSia troda pozberala z va-
riantu 4 a v roku 1997 z variantu 2. Rovnako ako na
urodu buliev, tak i na tGrodu listov pdsobil pestovatel-
sky ro¢nik signifikantne.

Urody dosiahnuté v priemere za tri roky pokusu po-
ukazuji na neefektivnost nadmerného hnojenia dusikom
(variant 4). O 33,3 % zvySené N-hnojenie ovplyvnilo
predovsetkym tvorbu nadzemnej, pri redkovke trhovo
nezaujimavej, biomasy. Pozoruhodné je zistenie, Ze ap-
likaciou sachar6zy sa na oboch variantoch 3 a 5 v po-
rovnani s variantami 2 a 4 obmedzila tvorba listov.

VII. Obsah dusi¢nanov (NaNO,) v bulvich redkovky (erstva bio-
masa) — The nitrate content (NaNO,) of radish bulbs (fresh biomass)

Rok? ” 5
5 Priemer rokov-
Variant' | 1995 [ 1996 | 1997
g/m? g/m? %
1 19350 2610 2 600 23817 100,0
2 22153 2929 2740 2 628,1 110,3
3 22220 2 829 2 809 2 620,0 110,0
4 26100 | 2586 3287 28277 | 1187
5 21710 2 436 2 681 24293 102,0
Priemer?| 2 232,0 2 678 28234 (25774 108,2
Hdy 5 67,040 185243 74,905 160,384
Hdy 97,542 269,529 108,987 215,047
Hdygs | pre roky? 124,233
Hd, pre roky 166,574

Hd,, o5, Hdy); = hrani¢né diferencia na hladine preukaznosti a.= 0,05
a o = 0,01 - limit of significant difference (LSD) at the level & = 0.05
and o = 0.01

"treatment, 2year, *average of years, ‘average, >for years

VIIL. Obsah dusi¢nanov (NaNO,) v listoch redkovky (Eerstvd bio-
masa) — The nitrate content (NaNO3) of radish leaves (fresh biomass)

Vzajomnym konfrontovanim ud&inkov testovanych
opatreni na nadzemné a podzemné organy redkovky sa
zistilo, Ze hnojenie dusikom (bez aplikacie sacharézy)
rezultuje v miernu (variant 2) aZ vyraznu (variant 4)
podporu tvorby listov. Dodanie sacharozy tento efekt
obmedzuje a naopak, v zmysle poznatkov Kovécika
a Bogdanovitovej (1998) zlep¥uje presun asimildtov
z nadzemnych, fotosyntetizujicich organov do podzem-
nych, zdsobnych organov, v désledku ¢oho je mozZné
oCakavat, Ze pri pestovani redkovky po aplikacii sacha-
rézy dojde k narastu biomasy buliev.

Udaje v tab. V zachytdvajiice pomer medzi hmot-
nostou listov a buliev jednoznacéne poukazuju na fakt,
Ze pri nadmernom hnojeni dusikom (variant 4) dochadza
k neziaducemu narastu nadzemnej biomasy, ktoré do-
danie sachardzy (variant 5) vyrazne tlmi.

Raciondlne hnojenie dusikom (variant 2) uvedeny
pomer, ktory je na nehnojenom variante 1 : 1, prakticky
neovplyvnilo (tab. VI). Aplikdcia sacharézy na porast
redkovky, hnojeny dusikom v zmysle odporiacani Po-
lacha (1985), zvyhodnila tvorbu buliev, ¢im pomer medzi
listami a bulvami dosiahol hodnotu 0,75 : 1.

Pozorovanim pdsobenia faktorov testovanych na jed-
notlivych variantoch pokusu na celkovii biomasu redkov-
ky (tab. V) sa potvrdil v§eobecne znamy pozitivny vplyv
dusikatého hnojenia na tvorbu biomasy, pricom o 33,3 %
zvySené N-hnojenie nepdsobilo depresivne, ale naopak,
signifikantne pozitivne, ale ako uZ bolo kon$tatované,
podporilo najméd nérast nadzemnych organov. Listova
aplikécia sacharézy zniZovala G¢inok dusikatej vyZivy
na tvorbu biomasy redkovky, pricom uvedené zniZenie
iSlo predovsetkym na vrub tvorby listov. Z predloZeného
zistenia nemozno urobit zavery, Ze aplikdciou sachar6zy
sa obmedzuje biomasa listov vSetkych plodin, pretoze
Kovacik (1996) v pokusoch so $penitom nehnojenym
Ziadnymi hnojivami prostrednictvom postreku sachar6zy
zvysil trodu listov. Tvorbu korefiov nehodnotil.

Vplyv variantov pokusu na hladinu dusi¢nanov v bul-
vach redkovky charakterizuju &iselné udaje v tab. VI
PredloZené &isla potvrdzuji znamu skutoénost, Ze zvy-
Send ponuka dusika pestovanym rastlindm rezultuje naj-
mi do ndrastu obsahu nebielkovinovych foriem dusika
a v ramci nich i do obsahu dusi¢nanového dusika (Kova-
¢ik a Bogdanovi¢, 1998). Miera narastu hladiny NaNO;

IX. Pomer medzi obsahom dusi¢nanov v listoch a v bulvéch redkov-
ky — Leaves and bulbs nitrate content ratio in radish

Rok? ] 4
variant! | 1995 | 1996 | 1997 | oo Y
g/m? g/m? %
1 21290 |[31320 (36130 |29580 |[100,0
2 2111,0 | 35150 (38240 [31500 [1065
3 20000 |32530 [3307,0 (28533 | 965
4 20360 22240 [3667,0 |26423 | 89,3
5 18670 [24360 |33060 [25363 | 857
Priemer*| 2 028,6 | 29120 [35434 [28280 [ 956
Hdy s 64399 117,571 159,309 246,033
Hdy 93,701 171,065 231,795 329,888
Hdys | pre roky® 190,577
Hd,,, | pre roky 255,530

Hd,, 5, Hd,(y, = hrani¢nd diferencia na hladine preukaznosti o. = 0,05
a o= 0,01 - limit of significant difference (LSD) at the level & = 0.05
and o = 0.01

'treatment, 2year. 3:wemge of years, ‘average, Sfor years

100

Variant! Rok? Priemer
1995 1996 1997 rokov?

1 1,10 1,20 1,39 1,23

2 0,95 1,20 1,40 1,18

3 0,90 1,15 1,18 1,08

4 0,78 0,86 1,12 0,92

5 0,86 1,00 1,23 1,03

Priemer* 0,92 1,08 1,26 1,09

"treatment, 2year. 3znverznge of years, "average
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X. Obsah vitaminu C v bulvich redkovky (Cerstva biomasa) — The
vitamin C content of radish bulbs (fresh biomass)

Rok? Priemer rokov?
Variant' | 1995 | 1996 | 1997 A,
g/m? g/m? %
1 378 290,0 332,0 333,3 100,0
2 378 282,0 312,0 324,0 97,21
3 389 300,0 340,0 343,0 102,91
4 389 260,0 240,0 296,3 88,90
5 389 282,0 280,0 317,0 95,11
Priemer?| 384,6 282,8 3008 3227 96,82
Hd o5 10,704 19735 13089 18,695
Hdy 15574 28715 19,045 25,066
Hdygs | pre roky® 14,481
Hdy o, pre roky 19,416

Hd,) s, Hdy = hrani¢na diferencia na hladine preukaznosti a = 0,05
a o= 0,01 - limit of significant difference (LSD) at the level o = 0.05
and o = 0.01

3 4
"treatment, 2year, *average of years, ‘average, Sfor years

bola rovnako, ako miera narastu drody buliev ¢&i listov,
vyrazne z4visla od pestovatelského ro¢nika, resp. naj-
mi od po&tu svetelnych dni, pretoZe redkovka bola pes-
tovan4 v skleniku s mechanickym vetranim a zavlaZo-
vanim bez moZnosti regulécie intenzity osvetlenia.
Najvyssia hladina dusi¢nanov bola v prvom a tretom
roku pokusu zistena na variante 4 a v druhom roku na
variante 2, t.j. na variantoch hnojenych dusikom, no
bez aplikécie sachar6zy.

Ani na jednom variante, ani v jednom roku pokusu
hladina NaNOj nepresiahla limitni hodnotu 3 000 mg/kg
uréend Ministerstvom zdravotnictva SR pre rychleni
redkovku.

Vychédzajic z hodnét dosiahnutych v priemere za
roky pokusu je zrejmé, Ze pri raciondlnom N-hnojeni
dodanie sacharézy nie je z aspektu zniZenia obsahu
NaNOj; opodstatnené. Diferencia medzi variantami 2 a 3
nie je signifikantna. Naopak, pri nadmernom dusikatom
hnojeni postrek sacharézy preukazne zniZil hladinu du-
si¢nanov. Z pohladu rokov najniZ§ie obsahy dusic¢na-

XI. Efektivnost aplikdcie dusikatych hnojiv a sacharézy pri pestovani redkovky — The effectivness of the use of nitrogenous fertilizers and

saccharose when growing radish

Niklady? i
. Renlxu§n54 Rozdiel® Efek(ivn?ﬁsf Koeficient ekonomickej
. L spolu!! | cena buliev _ opatreni B th
Rok! Variant? |Vermisol*®| dusik? | sacharéza!® | SP (Re- Zn) =R SR efektivnosti
(En) (Rc) Rys45R =E
34, Kge=E : Zn
(Sk/m?)
1 0 0 0 0 117,455 117,455 = =
2 0,54 |0,18 0 0,7200 128,700 127,980 10,525 14,62
1995 3 054 0,18 0,1725 | 0,8925| 142,155 141,263 23,808 26,68
4 072 |0.24 0 09600 102,245 101,285 -16,170 -16,84
5 072 |0724 0,1725 | 1,1325| 113,490 112,358 -5,097 —4,50
1 0 0 0 0 88,790 88,790 - -
2 054 |[0,18 0 0,7200| 108,290 107,570 18,780 26,08
1996 3 0,54 0,18 0,1725 | 0,8925| 128,245 127,353 38,563 43,21
4 072 |0,24 0 0,9600 | 124,800 123,840 35,050 36,51
5 072 |0.24 0,1725 | 1,1325| 139,425 138,293 49,503 43,71
1 0 0 0 0 125,125 125,125 - =
2 0,54 |0,18 0 07200 150,475 149,755 24,630 34,21
1997 3 054 [0,18 0,1725 | 0,8925| 147,225 146,333 21,208 23,76
4 072 |0.24 0 0,9600| 149,175 148,215 23,090 24,05
5 072 |0724 0,1725 | 1,1325| 167,115 165,983 40,858 36,08
1 0 0 0 0 110,457 110,457 - -
2 0,54 0,18 0 0,7200| 129,155 128,435 17,978 24,97
Priemer'2| 3 0,54 |08 0,1725 | 0,8925| 139,208 138,316 27,859 31,21
4 072 |024 0 0,9600| 125,407 124,447 13,990 14,57
5 072 |04 0,1725 | 1,1325| 140,010 138,878 28,421 25,10

* Vermisol — a water extract of vermihumus. Vermihumus is a by-product obtained in breeding Californian earthworms.

Poznamka — Note:

Pri vypocte iidajov sa kalkulovalo s nasledovnymi cenami — Calculated data are based on following prices:

I kg N=15 Sk
1 kg sacharézy - 1 kg saccharose = 46 Sk

1 1 vermisolu (vodny vyluh dodany v cisterne) — 1 | Vermisol (water extract delivered in tank) = 7,50 Sk

1 kg buliev redkovky — 1 kg radish bulbs = 63 Sk

'year, 2

extract of vermihumus, 9ﬂitrogen, 5accharose, ''sum, 'zaveragc

ZAHRADNICTVI{ - HORT. SCI. (PRAGUE), 26, 1999 (3): 97-102

4 < " » . % 5
treatment, >costs, *farm gate prices of bulbs, Sdifference, ®effectivness of measures, "coefficient of economic effectivness, "a water
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nov sa zistili v poradi rokov 1995, 1996 a 1997. Diferen-
cie medzi rokmi boli 3tatisticky vysoko signifikantné.

Obsahy dusi¢nanov zistené v listoch (tab. VIII) ne-
korespondovali s obsahmi stanovenymi v bulvéach.
V prvom roku pokusu sa prekvapivo zistila negativna
koreldcia medzi davkou N v hnojive a obsahom NaNO3
v listoch, &o je v prikrom rozpore s doteraz dosiahnu-
tymi vysledkami na KAVR AF SPU v Nitre. Ani v dal-
gich dvoch rokoch pokusu nebola potvrdend priama za-
vislost medzi ponukou dusika a obsahom dusi¢nanov
v listoch. Postrek sacharézy posobil na hladinu NaNO5
v listoch podobne ako na hladinu NaNO; v bulvéch.
ZniZoval ju. TaktieZ, ako v bulvich, tak i v listoch, sa
najniz§ie mnoZstva dusi¢nanov zistili v prvom a naj-
vys§ie v poslednom roku pokusu.

Hodnotiac pomery medzi obsahmi dusi¢nanov v lis-
toch a bulvach redkovky, zistil sa ich vztah k celkovému
obsahu dusi¢nanov v biomase (tab. IX). Pri niz§ich mnoZz-
stvich dusi¢nanov v biomase redkovky bol pomer mensi
ako 1 (rok 1995). Pri vyssich bol takmer 1 a pri najvys-
Som obsahu (v priemere okolo 3 183 mg/kg NaNO3), bol
pomer vicsi ako 1,2. Zo zisteného rezultuje, Ze celkovy
rast hladiny NaNOj bol vysledkom najmi nérastu ob-
sahu dusi¢nanov v listoch.

Vplyv variantov pokusu na dal§i parameter charak-
terizujuci kvalitu drody redkovky, na obsah vitaminu
C, zachytéva tab. X. I pri tomto parametri sa potvrdila
vyznamnost ro¢nika na jeho celkovy obsah. Z udajov
dosiahnutych v priemere za tri roky pokusu vyplyva, Ze
vietky agrochemické opatrenia testované na jednotli-
vych variantoch pokusu, s vynimkou racionilneho hno-
jenia dusikom spojeného s predzberovou aplikéciou sa-
charézy, posobili negativne, pricom miera negativneho
ucinku rastla imerne s davkou dusika. Zistend negativnu
korelaciu medzi obsahom vitaminu C v bulvich a dav-
kou dusikatého hnojiva postrek sacharézy signifikantne
tlmil.

Z hodnotenia ekonomicke;j efektivnosti opatreni uplat-
nenych na jednotlivych variantoch pokusu vyplyva, Ze
zisk, resp. efektivnost opatreni nebola v porovnani s kon-
trolnym variantom 1 v kaZzdom roku pozitivna (tab. XI).
Kazdoro¢ny kladny efekt sa dosiahol iba na variantoch
2 a 3. V prvom roku samotné nadlimitné hnojenie du-
sikom, ale i v kombindcii so sachar6zou, prinieslo v po-
rovnani s kontrolnym variantom negativne vysledky.
Pocas troch rokov, absolitne najvyssi zisk z 1 m? bol
dosiahnuty v roku 1996 na variante 5 a charakterizuje
ho suma 49 Sk. V priemere za roky pokusu najvicsi
finan¢ny efekt bol dosiahnuty na variantoch 5 a 3, pricom
rozdiel v zisku predstavoval 0,56 Sk/m?. Jednoznatne
najlepsi koeficient ekonomickej efektivnosti sa dosia-
hol na variante hnojenom raciondlnou davkou dusika
na ktorom bola v predzberovom obdobi aplikovan4 sa-

char6za. Jedna koruna vloZena do nikupu hnojiv a sa-
charozy priniesla az 31 Sk z 1 m?. Zaporné vysledky
dosiahnuté v prvom roku pokusu na variante 5 a v prie-
mere o 6 kortn hor$i koeficient ekonomickej efektiv-
nosti v porovnani s variantom 3 poukazuji na riziko-
vost nadlimitnej davky N v kombinécii so sachar6zou.
Ekonomicky najmenej vhodnym opatrenim je nadlimit-
né dusikaté hnojenie bez aplikéicie sachar6zy. Stabilne
kladné, i ked nie najlepSie ekonomické vysledky boli
dosiahnuté na variante 2 hnojenom racionalnou davkou
dusika.

PredloZeny rozbor posobenia variantov pokusu na
kvantitativne a kvalitativne parametre trody redkovky
urobeny za kaZdy rok zvlast a v priemere za tri roky
pokusu umoznil sformulovat vieobecné zistenia a zaro-
veii poukézal na rozdielnosti dosiahnuté v jednotlivych
rokoch, ¢im pestovatelov upozoriiuje na moZnosti zis-
kania i menej priaznivych vysledkov pri uplatiiovani
testovanych agrochemickych opatreni.
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GROWING SUBSTRATES AMENDED WITH RAW
OR COMPOSTED PAPER MILL PRIMARY SLUDGE

PESTEBNI SUBSTRATY S CERSTVOU A KOMPOSTOVANOU
PAPIRENSKOU VLAKNINOU

M. Dubsky, F. Sramek

Research Institute of Ornamental Gardening, Prithonice, Czech Republic

ABSTRACT: Peat-bark growing substrates amended with 33.3% vol. of paper mill primary sludge, raw or composted with
decomposed bark (3 or 6 weeks), were tested in experiments with three pot flower species (/mpatiens New Guinea, Dendran-
thema grandiflora, Kalanchoe blossfeldiana). As a control, peat-bark substrate was used. All prepared substrates had suitable
physical and chemical properties, the substrates with primary sludge were only higher in pH and in calcium content. Tested
plant species did well in the substrates with composted primary sludge just as in the control substrate while in the substrate
with raw primary sludge growth retardation and nutrient deficiency symptom (/mpatiens) were observed. The experiments
with all three species proved the possibility of using paper mill primary sludge as a substrate component at the amount of
33.3% vol. after its composting with decomposed bark for at least three weeks. The substrates with primary sludge treated
in this way were quite equivalent to the control peat-bark substrate.

pot plants; Dendranthema grandiflora; Impatiens New Guinea; Kalanchoe blossfeldiana; substrate components; paper mill
sludge; composting

ABSTRAKT: V pokusech se tfemi druhy hrnkovych kvétin (Impatiens Nova Guinea, Dendranthema grandifora, Kalanchoe
blossfeldiana) se testovaly raselinokiirové substraty, které obsahovaly 33,3 % odpadni papirenské vlakniny bud &erstvé, nebo
kompostované s rozloZenou kirou (tfi nebo 3est tydni). Jako kontrolni byl pouZit &isty raSelinokurovy substrat. VSechny
pfipravené substraty mély vyhovujici fyzikélni a chemické vlastnosti, substréty s papirenskou vldkninou mély vy33i pH a vy33i
obsah vapniku. VSechny tfi druhy dobfe rostly jak v substritech s kompostovanou vldkninou, tak v substratu kontrolnim;
v substrétu s ¢erstvou vldkninou dochazelo ke zpomaleni ristu a k projeviim deficitu Zivin (Impatiens). Vegetani pokusy se
viemi tfemi druhy rostlin prokazaly pouZitelnost odpadni papirenské vldkniny jako komponentu substrdtu v mnoZstvi 33,3 %
obj., pokud se alespori tfi tydny kompostovala s rozloZenou kirou. Substrét s takto pfipravenou papirenskou vldkninou byl
naprosto rovnocenny kontrolnimu radelinokiirovému substrétu.

hrnkové rostliny; Dendranthema grandiflora; Impatiens Nova Guinea; Kalanchoe blossfeldiana; substritové komponenty;
papirenské kaly; kompostovéni

INTRODUCTION

Paper mill primary sludge is an alternative component
which can partially or fully substitute peat in growing
substrates (Chong and Cline, 1993; Trippepi et al., 1994).
It can constitute 40% of the substrate volume without
negative effect on its physical and chemical properties
and on the plant growth (Srdamek and Dubsky, 1997a).
When using this component, higher biological sorption
of nitrogen must be taken into account and supplementary
nitrogen must be added with basic fertilizer (Sramek
and Dubsky, 1997b), fertilizing during cultivation should
be modified too. Nevertheless, the growth retardation
can appear when raw primary sludge is used despite of
higher nitrogen doses. This phenomenon was observed
in the experiments with Impatiens (unpublished) and
Dendranthema (Dubsky and Sramek, 1997).
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The aim of this work was to reveal how raw primary
sludge and primary sludge composted for 3 or 6 weeks
with decomposed bark affect growth and development
of three flowering pot plant species and to estimate
minimum time necessary for primary sludge compost-
ing before its using for growing substrate preparation.

MATERIAL AND METHODS

Tested substrates contained 33.3% vol. of peat, 33.3%
vol. of decomposed bark, 33.3% vol. of primary sludge
and fertilizers: 1.5 kg/m® of Hydrokomplex (12% N,
11% P,0s, 18% K,0), 1 of Superphosphate (18% P,05)
and 1 kg/m3 of nitrogen fertilizer (27.5% N) as a source
of supplementary nitrogen (275 g N/m> of substrate,
825 ¢g N/m? of primary sludge). For substrate prepara-
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tion raw primary sludge or primary sludge composted
with decomposed bark (for 3 or 6 weeks) were used
(Tab. I). Control medium was common peat-bark sub-
strate (60% vol. of peat, 40% vol. of decomposed bark)
containing 4 kg/m3 of limestone for pH setting and the
same fertilizers as tested substrates without supplemen-
tary nitrogen fertilizer. All substrates were prepared by
a commercial firm producing growing substrates. As
testing plants /mpatiens New Guinea, Dendranthema
grandiflora (all year round culture), and Kalanchoe
blossfeldiana were used (Tab. I).

Height, width (all species), fresh weight and dry
weight (Dendranthema, Impatiens) of the plants were
estimated at the end of the experiments when the plants
reached marketable size. Data sets were analysed by
one-way analysis of variance. Significant differences
between the means were evaluated by Duncan’s Multi-
ple Range Test.

Chemical analyses of substrates (pH value and elec-
tric conductivity in water extract Iw : Sv, content of
available nutrients in Gohler leaching extract) were car-
ried out in accordance with the methods of investiga-
tion of horticultural soils and substrates (Soukup et al.,
1987). Physical properties were carried out in accor-

1. Experimental design and treatment

dance with Novak (Valla et al., 1980) in cylinders with
the volume of 100 cm?,

Plant dry matter was mineralised and the content of
macronutrients was estimated in the laboratory of the
Research Institute for Soil and Water Conservation in
Prague.

RESULTS AND DISCUSSION

All prepared substrates were suitable as for physical
properties, no substantial differences were observed
(Tab. II). Only the substrate with raw primary sludge
(S0) was lower in air pore space in connection with low
noncapillary pore space. All substrates with primary
sludge (SO, S3, S6) were higher in pH value and in
available calcium content than the control substrate (C)
before potting and during cultivation as well (Tab. III).
All prepared substrates contained sufficient amounts of
potassium, phosphorus and nitrogen, only SO substrate
was rather lower in nitrate N. Because of regular addi-
tional fertilization relatively high content of available
nutrients was estimated at the end of the experiments
too (Tab. III), mainly in experiments with ebb/flood
irrigation (Impatiens, Dendranthema).

Dendranthema grandiflora

Plants Impatiens New Guinea clone 116 Vista’ Kalanchoe blossfeldiana clone 63
Potting June 15, 1998 rooted cuttings June 16, 1998 unrooted cuttings| June 16, 1998 unrooted cuttings
Pot size 11 cm 8 cm 9 cm
T till July 14 long day, since July
Photoperiodicity natural only short day 14 short day
C = control peat-bark substrate without primary sludge
. SO = peat-bark substrate with raw primary sludge
Vatidits: (substrates) S3 = peat-bark substrate with primary sludge composted for 3 weeks
S6 = peat-bark substrate with primary sludge composted for 6 weeks
No of variants 4 4 4
No of replications 5 5 3
No of plants in each replicate | 12 12 12
Retardants 3 x 0.3% Alar 2 x 0.3% Alar
Irrigation ebb/flood system ebb/flood system by hand with hose

0.05% solution of Kristalon Blue

Fertilization 19/6/20

once per week (7 times per the
experiment) 0.2% solution of
Kristalon Blue 19/6/20

0.05% nutrient solution 26/6/20

Evaluation August 6, 1998

August 10, 1998 September 21, 1998

II. Physical properties of substrates

v | o] Vo | Ay | oty | ity | ety
g/em? %
C 0.16 89.5 61.6 279 50.2 17.5 21.8
SO 0.18 89.2 66.3 229 50.0 27.2 13:7
S3 0.14 91.0 619 29.1 489 214 20.8
S6 0.17 89.4 58.0 31.4 47.2 17.7 24.4
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I1I. Chemical properties of substrates before potting and at the end of experiments

Variiit Experiment oH EC mS/em Available nutrients mg/100 g

Date N-NH, N-NO; P,0; K,0 Ca0
c 5.4 2.55 44 60 128 268 1 360
S0 before potting 69 2.42 41 50 53 264 6 000
s3 June. 13 6.4 3.04 82 126 72 238 4170
6 6.8 2.93 60 120 56 268 4800
c 54 3.75 5 164 105 340 1 440
S0 Impatiens 7.1 2.94 23 80 65 308 6 600
S3 August 5 7.1 3.40 34 82 61 332 5120
$6 7.0 3.29 &%) 78 65 316 5800
c 5.0 3.84 18 164 109 264 1380
S0 Dendranthema 6.6 3.49 30 108 93 304 6 640
s3 August 11 6.2 3.14 17 100 103 256 4760
S6 6.3 4.14 17 120 93 312 5240
c 5.9 2.65 5 40 7 210 1520
S0 Kalanchoe 6.8 2.95 21 48 68 252 5560
s3 September:21 6.8 2.85 21 36 69 222 4100
6 6.8 2.95 18 38 68 210 4780

IV. Impatiens New Guinea — growth parameters at the end of the
experiment; values with the same letter did not differ significantly
at P = 0.05

V. Dendranthema grandiflora ' Vista’ — growth parameters at the end
of the experiment; values with the same letter did not differ signifi-
cantly at P = 0.05

Variant }:2:5;11 ‘Z:l:ll)h Fresh( ;)/eight Dry (\;;:ight Vit ‘t‘ril)“ V(\::l:.lt)h Fresh( ;;eigh( Dry (vgl)eight
c 103" 215" 38.4° 34" C 13.0° 13.2* 223" 2.4°

S0 10.4% 19.9° 30.8° 2.6° S0 11.0° 10.5¢ 15.7¢ 1.6°

s3 11.0° 21.0" 38.6" 33 s3 11.5° 11.4% 16.9% 2.0
S6 10.9 20.4% 38.0°" 3.2° S6 11.4° 1n.7° 18.6" 2.0°

VI. Kalanchoe blossfeldiana — growth parameters at the end of the
experiment; values with the same letter did not differ significantly
at P = 0.05

Variant Height (cm) Width (cm)
c 12.8° 15.6°

S0 1.7 13.6"

s3 12.5% 14.6*
S6 12.5% 14.6%

Impatiens and Kalanchoe plants cultivated in sub-
strates with composted primary sludge (S3, S6) grew
well similarly like plants in the control substrate
(Tab IV, VI). It agreed with the results of the previous
experiments with the same species (Srdémek and Dub-
sky, 1997b; Dubsky and Sramek, 1998). Dendranthema
plants in substrates S3 and S6 were slightly smaller
than plants in the control substrate at the end of the
experiment (Tab. V) although their market quality was
good. Substrate S6 was better than substrate S3 for
growth of Dendranthema plants, but the differences
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were not significant. In previous experiments Dendran-
thema pot plants grown in sludge-amended substrates
were also always smaller than in peat-bark substrate
(Dubsky and Sramek, 1997), but it could be considered
as an advantage because the plant quality was better
and term of flowering and the number of flowers were
not affected.

The worst results were obtained in the substrate with
raw primary sludge (S0). Growth retardation and nutrient
deficiency symptoms appeared at Impatiens plants soon
after planting. During cultivation nutrient deficiency
symptoms disappeared, but differences in growth pa-
rameters were estimated at the end of the experiment
(Tab. IV). Impatiens plants grown in the substrate with
raw primary sludge (S0) were the smallest and differed
significantly from control plants (width, fresh weight,
dry weight), from S3 (fresh weight, dry weight), and
from S6 (dry weight). Differences between SO plants
on the one hand and S6 and C plants on the other were
much more pronounced in the experiment with Den-
dranthema (Tab. V), in addition SO plants had fewer
flowers and slightly delayed term of flowering. Signifi-
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VII. Total nutrient content in plants at the end of experiments

Species Vit Nutrient content (mg/plant)
P Ca Mg K S Nyl
e 214 82.6 224 129.5 63.6 151.6
Impatiens New NU 14.8 54.1 17.7 118.0 74.4 98.2
Guinea 3 182 69.6 22.1 133.0 71.6 124.7
S6 17.6 67.5 20.1 132.2 75.8 127.7
c 8.7 182 73 85.1 113 59.3
Dendranthema S0 10.9 20.8 79 106.0 12.4 69.2
grandiflora s3 10.8 20.8 8.2 108.8 12,6 65.4
S6 17.2 19.9 79 128.4 15.3 88.8

cant differences between SO plants and P were obtained
with Kalanchoe as well (Tab. VI).

As for mineral nutrients uptake some differences were
estimated between the plants cultivated in substrates
with primary sludge and in the control substrate. Impa-
tiens and Dendranthema plants grown in the control
substrate were higher in total uptake (total content in
plant) of P, K, and N (Tab. VII) and also in % of P and
N in dry matter (0.63 and 0.55% of P, 4.46 and 3.99%
of N in control and S6 Impatiens plants respectively,
0.72 and 0.54% of P, 3.70 and 3.27% of N in control
and S6 Dendranthema plants respectively). As for sub-
strates amended with primary sludge, there was lower
total nutrient uptake (P, N, K) by plants in substrate SO
(Tab. VII). It was proportional to plant growth (dry
weight).

Experiments with three pot plant species proved paper
mill primary sludge as a proper component of growing
substrates when it was composted with decomposed
bark for at least three weeks before use. When raw
primary sludge was used, growth disorders were ob-
served.
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STUDY STUDIE

COMPETITION ASSESSMENT FOR RETAIL OUTLETS

ZHODNOCENI KONKURENCE V MALOOBCHODNI SITI

U. Orth

Mendel University of Agriculture and Forestry, Brno, Czech Republic

ABSTRACT: Enterprises must establish and exploit competitive advantages preferably on a regular basis in order to acquire
and maintain customers and market shares. Basically, various strategies can lead to success. Those strategies can be charac-
terized by target market, assortment, and performance features. This contribution introduces an innovative theoretical approach
and empirical results of a consumer barometer applied to a local market for floricultural products. While developing the
approach overall objectives were: assessing the current competition, identifying starting points for promising marketing
strategies, evaluating those strategies, and supporting a marketing controlling system. The consumer barometer therefore
contains information on consumer shopping behavior and on market shares of various competitors (retail institutions like
garden centers, retailing growers, retail floral shops, etc.). Additional findings extend on individual strengths and weaknesses
of relevant retailers, structured by product groups and performance features indicating their current position in the competition.
For one selected garden market an adequate marketing strategy has been developed to increase its competitiveness and to
ensure future existence of the company. The paper concludes with considerations on an application of the method for
evaluating marketing measures and to develop a marketing controlling system. Ongoing research is on further development
of the approach (extended sample size, more detailed competition profile, measuring and forecasting strategy success).

competition assessment; retail; customer satisfaction; garden center

ABSTRAKT: Podniky musi na regulérnim zédklad& vytvofit a vyuZivat konkuren¢ni zvyhodnéni ve snaze ziskat a udrZet si
zékazniky a svij podil na trhu. Tento pfispévek uvadi inovované teoretické pojeti a empirické vysledky zhodnoceni konzum-
niho barometru aplikovaného na lokdlnim kvétinovém trhu. Objektem &asového pojeti pfedmétu bylo: zhodnoceni stavajici
konkurence, stanoveni startovaciho terminu pro nadéjné obchodni strategie, vyhodnoceni téchto strategii a podpora systému
fizeni obchodu. Konzumni barometr shrnuje informace o trZznim chovéni zdkazniki a obchodnim chovéni riznych konkurentii
(maloobchodnich zafizeni, jako jsou zahradni centra, obchodni zahradnictvi, kvétinafské obchody atd.). Doplilujici zji§téni,
roz§ifené o individudlni silu nebo slabost vyznamnych maloprodejcii rozdélenych podle vyrobkovych skupin a budouciho
vyvoje, ukazuje jejich soufasnou pozici v konkurenci. Pro vybrany kvétindisky obchod byla vyvinuta vhodn4 obchodni
strategie pro zvySeni jeho konkurenceschopnosti a zajidténi budouci existence. Pfisp&vek shrnuje vyznam aplikace metody
pro zvyhodnéni trZni pozice a vyvoje systému fizeni trhu.

hodnoceni konkurenceschopnosti; maloobchod; spokojenost zikazniki; zahradni centrum

INTRODUCTION

In principle, various strategies can be implemented
by horticultural retail outlets like garden centers, green-
eries or flower shops/florists to acquire and maintain
a successful position in the market. Concerning strate-
gies can be described more specifically by targeted
groups, selected media, offered products and assort-
ments, and more features (Gierl, 1995). An essential
prerequisite for any successful strategy development is
an in-depth information on the current position of
a company in the market as well as on consumer de-
mand and on the position of actual and future competi-
tors (Freter, 1989; Kreikebaum, 1989; Porter, 1989).
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Supplementary information is needed on changing ex-
ternal frame conditions (macroeconomics), develop-
ment of the sector (hortibusiness) and expected actions
of competing companies (Berekoven, 1990). The fol-
lowing article introduces theoretical foundations and
practical application of a competition assessment tool.
Based on consumer preferences and attitudes, this so
called consumer barometer disclosures positions of
relevant suppliers (horticultural retail outlets) distinct
by several performance features as they are perceived
by customers. Consequently, application of the con-
sumer barometer supports the preparation of detailed
and strategic marketing decisions in numerous kinds of
horticultural retail companies and enterprises. The
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1. Consumer barometer objectives (benefits for interested companies)

Objective Description

Information
Innovation
Early warning

assortment, performance fi

status-quo in consumer orientation
advanced disclosure of windows of opportunities from a consumer’s point of view

advanced recognition of marketing risks caused by changing consumer attitudes

, market c ion, target groups, positioning, etc.

Decision support

Supplementation traditional key statistics

Benchmark

adjustment to best performing competitors

overall goal is to ensure lasting competitiveness. More
detailed objectives are shown in Tab. L.

THEORETICAL FOUNDATIONS
Market structure model

Fig. 1 displays the underlying conceptual framework
for the local consumer barometer. Three groups of vari-
ables appear to be generally important to identify the
positions of single retailers in the market as well as an
overall competition profile (Heinemann, 1976; Horter,
1993; Orth, 1997a): primary performance features like
products and services, secondary performance features
including quality level, assortment, price level, etc.,
and additional variables for consumer characterization
and segmentation (Bauer, 1977). Applying the method
to horticultural retail outlets for floricultural commodi-
ties (i.e. garden centers, garden markets, special floral
shops, etc.) leads to the primary performance features

listed in Fig. 1. The secondary performance features for
this model were selected due to their importance for
consumers in a previous study (Orth, 1997b).

Consumer (dis)satisfaction

Developing a quantitative model for this competi-
tion assessment heavily relies on the theoretical con-
cept of consumer (dis)satisfaction. Use of this concept
may be justified by an improved explanation and pre-
diction of human behavior (Gierl, 1995). For defini-
tions purposes it is integrated in an explaining theory.
In this context, (dis)satisfaction acts as a link between
not-fulfilled expectations and complaining behavior
(purchase refusal or switch to another outlet) (Kaas and
Runow, 1987; Miiller and Riesenbeck, 1991; Lingen-
felder and Schneider, 1991; La Barbera and Mazursky,
1983). The general assumption is that customers choose
the marketing offer (the retail outlet) that gives them
the most value (Heinemann, 1976). They are value-maxi-

market
L - 1
competitor characteristics — consumer characteristics

L 1 1

] product groups (secondary)
(primary performance features) performance features

—i cut flowers and bouquets I H quality level —| demographic variables I
—' potted plants I —‘ offered variety —‘ socio-economic variables I
—' bedding plants | -——| price adequacy —| psychographic variables I
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—| wreaths, floristic arrangements I
- —|

trees, shrubs, perennials |

—‘ customer advisory service

—[ salesperson’s kindness

|
|
|
|
|
l
|

—{ pesticides, fertilizers,substrates | —{ service speed
—{ accessories I —l parking space
—[ grave keeping I
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mizers, within the bounds of search costs and limited
knowledge, mobility, and income. They form expecta-
tions of value and act upon them. Then they compare
the actual value they receive in consuming the product
to the value expected, and this affects their satisfaction
and repurchase behavior. A customer might experience
various degrees of satisfaction. If the supplier’s per-
formance falls short of expectations, the customer is
dissatisfied. If performance matches expectations, the
customer is satisfied. If performance exceeds expecta-
tions, the customer is highly satisfied or delighted (Kot-
ler and Armstrong, 1996).

The upper left quarter of Fig. 2 displays these rela-
tions between individual and supplier-influenced vari-
ables leading to individual expectations. The upper
right quarter lists variables impacting the individual
perception of an offer (compare Lingenfelder and
Schneider, 1991). Finally, comparing expectations and
perception leads to a measurable degree of (dis)satis-
faction. Means for tracking and measuring customer
satisfaction range from the primitive to the sophisti-
cated ones (Hunt, 1977; Aiello et al., 1977; Meffert and
Bruhn, 1981; Hausknecht 1990; Schlossberg, 1993).
The lower half of Fig. 2 holds four selected indicators
of customer satisfaction included in the consumer ba-
rometer: a ranking of suppliers by performance, will-
ingness to recommend the outlet, repurchase intention,
and consumer shares as a more fundamental indicator.

Quantitative model

The consumer barometer is based on an escalating
model representing increasing levels of customer satis-
faction (Fig. 3). It allows a detailed measurement and
judgement of relative positions in the competition for
individual retail outlets as described previously. At the
bottom, the lowest level represents all outlets that can
be found in a specific market (at a specific site). The
next level above includes only outlets an individual
consumer knows about. The name recognition rating
serves as an aggregated measure here. Since the indi-
vidual is not usually a customer to all outlets that he or
she knows about, the following higher level further
narrows the number of suppliers to individually se-
lected retail outlets. At this level, the consumer (mar-
ket) share is being used as another measure for con-
sumer (dis)satisfaction. Next, consumers will be asked
to rank the individually used outlets according to their
performance (who is the best supplier of ...?). The cor-
responding rank is considered an important measure of
satisfaction because it is assumed that consumers
choose the supplier offering the most satisfying value.
Consequently, second ranks or below will not be stated.
Moreover, they are already included in the market
share. The quantitative model is being completed by
the willingness to recommend the store as an additional
aggregate variable describing the relative position in

performance promises recent experience
public image of the vendor individual values
information about individual problem solving
alternatives behavior
individual demand level
expectations <« L perception

w

comparison resulting in

customer(dis)satisfaction

ranking by performance features

willingness to recommend the store

repurchase intention

consumer shares

L1

2. Emergence and measurement
of customer (dis)satisfaction
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individual willingness to
recommend the outlet

postpurchase
behavior

A\ 4

(dis)satisfaction
measure

=

individual ranking by
performance features

Y

set of individually

v

preference measure

store selection »
chosen outlets

evaluation of

consumer share

v

L T

name recognition
rating

: set of individually known outlets —
alternatives
information o ;
> set of existing retail outlets
search

3. (Dis)satisfaction levels

the competition (Kreikebaum 1989). All measures are
to be obtained by a survey.

EMPIRICAL STUDY: CONSUMER BAROMETER 1997
Design

A consumer survey has been conducted in a German
city with 40 000 inhabitants to assess the competition
at the local market for floricultural products and serv-
ices. Over several days, interviewers distributed and
collected a total of 300 questionnaires at various sites.
The sample includes county residents of 14 years and
older. Respondents were picked randomly observing
age and gender quotas (stratified random sample). This
sampling procedure entailed a response rate of 98%
(294 questionnaires could be utilized).

Demand

Tab. II holds the results for characterizing the local
market. This information is an essential prerequisite for
developing and judging adequate marketing strategies
as it will be demonstrated later in paragraph 4.1 (mar-

II. Market characterization

and measures

ket potential appraisals, target group selection, com-
petitor strengths and weaknesses). In favor of a reason-
able short questionnaire and due to the relatively low
importance of the variable, the consumers were not
asked for a name recognition rating.

Following the structure introduced in Figs. 1-4 dis-
plays the consumer shares of eight product groups in
the local market. The cumulative share exceeds 100%
since several consumers are customers to more than
one outlet. Only retail outlets with a share of 10% or
more are subject to further consideration in this paper
except for the farmers market that will be omitted due
to its numerous and nonhomogeneous suppliers. Since
80% of all consumers purchase cut flowers or bouquets
at least once a year, this is the most demanded product
group while only 13 out of 100 consumers in this mar-
ket shop for cemetery services.

Individual strengths and weaknesses assessment

According to the concept of customer satisfaction
(Fig. 2), consumers form judgements about the value
of marketing offers and choose favorite retail outlets
based upon these judgements. During the survey, con-
sumers were asked to express their preferences by rank-

Variable

Selected results

Consumer shares by product groups

Average shopping frequency by product groups
Average expenditures per purchase and product group
Annual expenditures per customer and product group

Annual per-capita expenditures by product group (average)

cut flowers/bouquets: 80%
potted plants: 6 times p.a.
accessories: 43 DM
wreaths: 200 DM

bedding plants: 110 DM
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4. Consumer shares by retail
outlet (n = 294)

Following abbreviations are
used:

C = garden center, G = garden
market, W = farmers market,
B = flower shop/florist, L =
food chain, H = home depot/do-
it- -yourself shop (with garden
department)

ing ,their* suppliers by performance features (compare
also Fig. 3). The resulting performance profiles (per-
centages of 1st rank ratings) for one selected supplier,
garden center C1, are shown in Figs. 5 and 6. If all of
its surveyed 170 customers ranked the garden center
best according to all performance features, the resulting
profile would be a straight line at the top of the scale.
However, some of the customers ranked the outlet only
second best or even worse so that the overall profile
indicates some strengths (i.e. potted plants or assort-
ment) but also some weaker areas (i.e. cut flowers and
bouquets or salespeople’s kindness). As mentioned,
these rankings are just another indicator for judging the
outlet’s position in the competition supplementing the
first hint given by the consumer shares. To gain even
more information, a comparison with competing outlets
appears to be useful.

Competition profile

More detailed insights into the position of individual
retail outlets in the competition can be gained by com-
paring consumer preferences and attitudes. Fig. 7 holds
the concerning competition profile based on the secon-
dary performance features.

At first sight, the figure seems confusing due to nu-
merous lines. A closer look reveals a compressed graph
of several individual profiles for six competitors (each
with a market share above 10%). Of special importance
are single-line peaks without a second line close (i.e.
for supplier C1 at the performance feature assortment).
This kind of peaks expresses an outstanding customer
rating that makes a real difference compared to all
competitors. Generally, this is called a competitive ad-
vantage. To a lesser degree, suppliers C1, G2 and C2
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share an additional competitive advantage by providing
sufficient parking space to their customers. Simul-
tanously, the sophisticated competition profile puts the
individual profile of garden center 1 in relation to other
individual profiles. Following its customers, the retail
outlet established a distinctive and advantageous posi-
tion in the market, although not all performance fea-
tures have been ranked first. Nevertheless, the weaker
performance features of garden center C1 gain impor-
tance, since competitors knew how to position them-
selves better in regard to these criteria. It must not be
neglected that Cl-customers that visit other outlets
might switch to the competitor if they discover a better
performance there and if they consider the feature im-
portant.

As the last indicator, consumer’s willingness to rec-
ommend an outlet has been included in the study since
a high word-of-mouth rating suggests high customer
satisfaction. Fig. 8 displays the findings for six suppli-
ers. Considering the graph, both garden markets show
higher numbers than garden center C1 followed by a
florist. Another florist and a second garden center fol-
low at the places behind each other with a significant
smaller number.

MARKETING-CONTROLLING
Strategy development

Having identified and evaluated major competitors,
a retailing company can now start to design a competi-
tive marketing strategy that will give the outlet the
strongest possible competitive advantage. The overall
goal is to position the company’s offer as distinctive
and advantageous as possible against competitors’ of-
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fers to increase consumers’ preferences development.
To gain this competitive advantage, the company has
to design offers (product groups and secondary per-
formance features) in a way that satisfies target con-
sumers demand and needs better than competitors’ of-
fers. Thus, a successful marketing strategy considers
not only target groups and their needs but also the
strategies of competitors (Kreikebaum, 1989; Treacy
and Wiersema, 1993). Fig. 7 makes it obvious that the
customers perceive garden center C1 superior in regard
to many important features. Consequently, develop-
ment of a challenging marketing strategy will be dem-
onstrated using the example of the family-owned gar-
den market G2. Since the available financial and human
resources limit G2’s ability to compete with such an
with overpowering competitor, a focus strategy seems
to be appropriate. In short, this focus marketing strat-
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egy can be described as follows (compare also Bauer,
1977; Bohler, 1977; Porter, 1997):

(1) Customer-centered strategy component

The garden market focuses its effort on serving a few
market segments well rather than going after the whole
market. Together with employing additional findings of
the case study (not all were introduced in paragraph
3.2) this leads to the decision to target county residents
with an available income above average that love flow-
ers and plants and that are willing to pay higher prices.
(2) Competitor-centered strategy component

Making use of the information on competitors’
strengths and weaknesses as well as on its own, the
garden market selects performance features to empha-
size and those to neglect. Considering the previous
findings, product quality and customer advisory service
appear to be promising for further exploitation while
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no immediate action is required in the weaker areas.
The strategy is complemented by introduction and pro-
motion of new performance features like local busi-
ness, high keeping quality (locally grown cut flowers)
and environmentally sound production (biological pest
control).

(3) Position-centered strategy component

The third part of the strategy deals with the favored
position in the competition. Generally, the garden mar-
ket strives for establishing an unmistakable profile in
the consumer’s mind. With regard to the first two com-
ponents of the strategy, the objective will be to become
the supplier best known for superior quality with an
adequate (not unreasonably high) price level and supe-
rior customer advisory service. Still, the offered assort-
ment and other relevant performance features are to be
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50%

40%

watched to ensure an overall positive perception of the
garden market.

Strategy Evaluation

Fig. 9 displays a simple fictitious example for ap-
plying the consumer barometer as a dynamic approach
to evaluate the marketing and promotion efforts as they
have been developed for the garden market G2. It as-
sumes repetition of the consumer survey on a biannual
basis. Two graphs show the exemplary development of
the performance feature customer advisory service as it
is perceived by the customers. While the upper line
assumes a successful realization of the marketing stra-
tegy, the lower line assumes failure due to the switch
of competent salespeople to a competitor. Neverthe-
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III. Marketing controlling applications of the consumer barometer

Area Example

performance features state and development

Situation competitor profiles and changes

assessment
market profiles and changes

consumer segments and development

as related to

Causal
analysis

performance features
competitors

consumers

development and establishment of competitive

. advantages
Planning
development and realization of counter

strategies

offered product groups and secondary

performance features

Evaluati o
gation market communication measures

and control

consumer targeting efforts

positioning actions

less, the figure demonstrates how to monitor changes
in consumer perceptions as it will be possible by a re-
gular application of the consumer barometer. More-
over, not only performance features development but
also other indicators of changing consumer attitudes
and satisfaction can be described and measured.
Table III summarizes options to apply the consumer
barometer for marketing controlling purposes.
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oboru.

od dodani textu redakei k jeho zverejnéni.

vovanou akci.

Organizatorim védeckych a odbornych setkani

V &asopisu Zahradnictvi (Horticulture Science) radi zvefejnime informace o planovanych konferencich,
sympoziich, seminafich a jinych setkanich védecko-vyzkumnych a odbornych pracovniki zahradnického

Upozoriiujeme proto organizatory takovych akci, Ze se vyrazné zkratila (na jeden mésic i méné€) doba

VyuZijte tuto moZnost seznamit $irsi védecko-vyzkumnou zahradnickou vefejnost s Vami pfipra-

Redakce
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ZAHRADNICKY NAUCNY SLOVNIK

Slovnik je koncipovan jako moderni odborna encyklopedie vSech oborii zahradnictvi, tj. ovocnafstvi,
zelinafstvi, kv&tinafstvi, sadovnictvi, ¥kolkafstvi, vinafstvi, p&stovani lé¢ivych a aromatickych rostlin,
kultivovanych hub, zpracovéni ovoce a zeleniny. Obsahuje i terminy z obort tropického a subtropického
zahradnictvi.

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

Ve slovniku jsou vysvétleny nejzdvaZn&jsi pojmy uZivané v botanice, fyziologii, genetice a $lechténi,
biotechnologii a ochrané rostlin. Tim se slovnik stava potfebnou pomickou kazdému, kdo pracuje s od-
bornou nebo védeckou literaturou. S velkou zodpovédnosti jsou ve slovniku uvedeny platné védecké
i Ceské nazvy rostlin, jejich botanické &lenéni i autofi nazvl, coZ umoZiiuje napravit Casté nepfesnosti
uvadéné v nasi odborné literatufe.

Predpokladany rozsah slovniku je 5 dili formatu A4 (kaZdy rok vyjde jeden dil). Prvni dil mé 440 stran
textu v&etné pérovek a Cernobilych fotografii a 32 barevnych tabuli, druhy dil 544 stran a 40 barevnych
tabuli, tfeti dil 560 stran a 40 barevnych tabuli.

Cena prvniho dilu je 295 K& (bez poStovného), druhého 345 K¢, tretiho 385 K¢, ctvrtého 425 K&, paty
dil se pfipravuje.

Z4vazné objednavky zasilejte na adresu: Ustav zem&dé&lskych a potravinafskych informaci
Encyklopedicka kancelaf
Slezska 7
120 56 Praha 2




POKYNY PRO AUTORY

Casopis uvefejiiuje pivodni védecké préce, kratkd sdéleni a vybg-
rové i piehledné referaty, tzn. prace, jejichZ podkladem je studium
literatury a které shrnuji nejnovéjdi poznatky v dané oblasti. Price
jsou uvefejiiovany v &edting, slovensting nebo angliétiné. Rukopisy
musi byt doplnény krdtkym a rozsifenym souhrnem. Casopis zvefej-
fluje i ndzory, postfehy a pfipominky &tenédfi ve formé kurzivy, glosy,
dopisu redakei, diskusniho pfispévku, kritiky zasadniho €ldnku apod.,
ale i zkuSenosti z cest do zahrani&i, z porad a konferenci.

Autofi jsou plné odpovédni za pivodnost prace a za jeji vécnou
i formélni spravnost. K préci musi byt pfiloZeno prohlaseni o tom, Ze
price nebyla publikovina jinde.

O uvefejnéni prace rozhoduje redakéni rada asopisu, a to se zie-
telem k lektorskym posudkim, védeckému vyznamu a pfinosu a kva-
lit¢ price. Redakce pfijimé price imprimované vedoucim pracovisté
nebo price s prohlaSenim viech autort, Ze se zvefejnénim souhlasi.

Rozsah pivodnich praci nema pfesdhnout 10 stran psanych na stro-
ji véetné tabulek, obrazki a grafl. V préci je nutné pouZivat jednotky
odpovidajici soustavé mérovych jednotek SI.

Rukopis ma byt napsan na papife formatu A4 (30 fadek na stranku,
60 1ihozi na fadku, mezi fadky dvojité mezery). K rukopisu je vhodné
priloZit disketu s textem préce, popf. s grafickou dokumentaci pofize-
nou na PC s uvedenim pouZitého programu. Tabulky, grafy a fotogra-
fie se dodéavaji zvlast, nepodlepuji se. Na vSechny piilohy musi byt
odkazy v textu.

Pokud autor pouZivd v préci zkratek jakéhokoliv druhu, je nutné,
aby byly alespoii jednou vysvétleny (vypsany), aby se predeslo omy-
lim. V ndzvu price a v souhrnu je vhodné zkratek nepouZivat.

Nézev préce (titul) nemé presdhnout 85 1ihozi a musi dat pfesnou
predstavu o obsahu price. Jsou vylouceny podtitulky ¢lankd.

Kritky souhrn (Abstrakt) musi vyjadfit vechno podstatné, co je
obsaZeno v préici, a ma obsahovat zékladni ¢iselné udaje véetné sta-
tistickych hodnot. Nema pfekrogit rozsah 170 slov. Je tfeba, aby byl
napsén celymi vétami, nikoliv heslovité.

Rozsifeny souhrn praci v &e§tiné nebo slovensting je uvefejiiovan
v angli¢ting, mély by v ném byt v rozsahu cca 1-2 strojopisnych stran
komentovany vysledky price a uvedeny odkazy na tabulky a obrazky,
popf. na nejdileZit&jsi literarni citace. Je vhodné jej (vCetné ndzvu
prace a kli¢ovych slov) dodat v angli¢ting, popf. v eStiné ¢i sloven-
Stiné jako podklad pro pfeklad do angli¢tiny.

Literarni prehled ma byt kritky, je tfeba uvadét pouze citace
majici uzky vztah k problému. Tato dvodni ¢ast pfinasi také informa-
ci, pro¢ byla price provedena.

Metoda se popisuje pouze tehdy, je-li pivodni, jinak postacuje
citovat autora metody a uvadét jen pfipadné odchylky. Ve stejné ka-
pitole se popisuje také pokusny materil a zptsob hodnoceni vysled-
k.

Vysledky tvofi hlavni ¢4st prace a pfi jejich popisu se k vyjadfeni
kvantitativnich hodnot davé prednost grafiim pred tabulkami. V tabul-
kach je tfeba shrnout statistické hodnoceni naméfenych hodnot. Tato
&ast by neméla obsahovat teoretické zavéry ani dedukce, ale pouze
faktické ndlezy.

Diskuse obsahuje zhodnoceni préce, diskutuje se 0 moZnych nedo-
statcich a vysledky se konfrontuji s idaji publikovanymi (poZaduje se
citovat jen ty autory, jejichZ price maji k publikované praci bliZsi
vztah). Je pripustné spojeni v jednu kapitolu spolu s vysledky.

Literatura citovana v textu price se uvidi jménem autora a rokem
vydani. Do seznamu se zafadi jen publikace citované v textu. Citace
se fadi abecedné podle jména prvnich autord.

Klifova slova maji umoZnit vyhledini price podle sledovanych
druhti zahradnich rostlin, charakteristik jejich zdravotniho stavu, pod-
minek jejich péstovini, litek pouZitych k jejich ovlivnéni apod. Jako
kli¢ové slova neni vhodné pouZivat terminy uvedené v nadpisu préce.

Na zvl43tnim list€ uvadi autor plné jméno (i spoluautori), akade-
mické, védecké a pedagogické tituly a podrobnou adresu pracovi$té
s PSC, &islo telefonu a faxu, popf. e-mail.

Podrobné pokyny pro autory lze vyZidat v redakci.

Applications for detailed instructions for authors should be sent to
the editorial office.

INSTRUCTIONS FOR AUTHORS

Original scientific papers, short communications, and selectively
reviews, that means papers based on the study of technical 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 or a longer summary. The journal
also publishes readers’ views, remarks and comments in form of a text
in italics, gloss, letter to the editor, short contribution, review of a ma-
jor article, etc., and also experience of stays in foreign countries,
meetings and conferences.

The authors are fully responsible for the originality of their papers,
for its subject and formal correctness. The authors shall make a writ-
ten declaration that their papers have not been published in any other
information source.

The board of editors of this journal will decide on paper publica-
tion, with respect to expert opinions, scientific importance, contribu-
tion and quality of the paper. The editors accept papers approved to
print by the head of the workplace or papers with all the authors’
statement they approve it to print.

The extent of original papers shall not exceed ten typescript pages,
including tables, figures and graphs.

Manuscript should be typed on standard paper (quarto, 30 lines
per page, 60 strokes per line, double-spaced typescript). A PC diskette
with the paper text or graphical documentation should be provided
with the paper manuscript, indicating the used editor program. 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 and it should
provide a clear-cut idea of the paper subject. Subtitles of the papers
are not allowed either.

Abstract. It must present 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.

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. This introductory section also provides
information why the study has been undertaken.

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

Only original method shall be described, in other cases it is suffi-
cient enough to cite the author of the used method and to mention
modifications of this method. This section shall also contain a descrip-
tion of experimental material and the method of result evaluation.

In the section Results, which is the core of the paper, figures and
graphs should be used rather than tables for presentation of quantita-
tive values. A statistical analysis of recorded values should be sum-
marized 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 shortco-
mings are discussed, and the results of the study are confronted with
previously published results (only those authors whose studies aré in
closer relation with the published paper should be cited). The sections
Results and Di ion may be p d as one section only.

References in the manuscript are given in form of citations of the
author’s name and year of publication. A list of references should
contain publications cited in the ript only. Refi
alphabetically by the first author’s name.

Key words should make it possible to retrieve the paper on the
basis of the horticultural crop species investigated, characteristics of
their health, growing conditions, applied substances, etc. The terms
used in the paper title should not be used as keywords.

If any abbreviation is used in the paper, it is necessary to mention
its full form at least once to avoid misunderstanding. The abbrevia-
tions 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 ‘colla-
borators), academic, scientific and pedagogic titles, full address of his
workplace and postal code, telephone and fax number, or e-mail.
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