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VLIV ZPUSOBU PREDPESTOVANI SADBY RAJCAT
NA VYNOS A RANOST

EFFECT OF THE METHOD OF GROWING YOUNG TOMATO PLANTS
ON YIELD AND EARLINESS

K. Petiikova

Horticultural Faculty of the Mendel Agricultural and Forestry University Brno, Lednice na
Moravé, Czech Republic

ABSTRACT: Tomato earliness and yield were studied with respect to the effect of the method of growing young tomato
plants (direct sowing in beds and planting material grown in plugs of two sizes), duration of growing and dates of transplan-
ting. Evaluation has shown that in case temperatures drop below zero after transplanting, the highest percentage of damaged
plants (18-90%) are among the direct-sown plants. The percentage of damaged plants was substantially lower in the plants
grown in plugs (0-25%). Date of transplanting influenced crop earliness to the largest extent. The earliest crops came from
the first date of transplanting. The duration of 5-6 weeks growing of young tomato plants is sufficient for production of good
plants. The effect of the date of transplanting on total yield was smaller. It is however reasonable to expect higher yields
from earlier plantings. The effect of the methods of growing young tomato plants was important particularly at first harvests.
Higher yields were obtained from bigger plugs.

tomato; direct sowing in beds; plugs; dates of transplanting; duration of growing young tomato plants; earliness; total yield

ABSTRAKT: Byl hodnocen vliv zplisobu piedp&stovan{ rajéat (prostokorennd sadba, sadba pfedpéstovand v minisadbovacich
o dvou velikostech), délka pfedpéstovan{ a termin vysadby na ranost a vynos rajéat. Z hodnoceni plyne, Ze v pfipadé poklesu
teplot pod bod mrazu po vysadbé je nejvy3si procento poskozenych rostlin z prostokofenné sadby (18-90 %). U variant
z minisadby bylo procento poskozenych rostlin podstatné nizsi (0-25 %). Nejvyssi vliv na ranost sklizné mél termin vysadby.
Nejranéj$i sklizné byly z prvniho terminu vysadby. Predpéstovéni sadby po dobu 5-6 tydni je postadujici. Vliv terminu

vysadby na celkovy vynos byl niZi. Piesto 1ze ofekdvat vy3si vynos z ranéjSich vysadeb. Vliv zplsobu predpéstovani sadby
se projevil pfedevsim u prvnich sklizni. VySsi vynosy byly z minisadby vétSich rozméri.

rajCe; prostokofennd sadba; minisadba; termin vysadby; délka predpéstovani; ranost; celkovy vynos

UVOD

Vlivem terminu vysevu a vysadby na kvalitu rajéa-
tové sadby se zabyval Gray a kol. (1980). Kvalitu
sadby uroval prostfednictvim docileného hospodat-
ského vynosu. Nejvyssi vynos byl ziskén ze Sestityden-
ni sadby. Ravikumar a Shanmugavelu
(1983) v pokusech s odstupfiovanymi terminy vysevu
zjistili, Ze vynos rajéat klesal s pozdg&j§im vysevem.
Skapski a Lipinski (1978) zjistili, Ze ¢im jsou
star$f sazenice, tim vy33i je hospodafsky vynos. V na-
Sich pokusech (Petiikovad, 1985) bylo zjisténo, Ze
tento vztah plati v pfipadé€, Ze sadba je p&stovdna za
podminek dostatecné zdvlahy a vyZivy, kterd umozZiiuje
plynuly rist a vyvoj. Podle vysledki Coopera
a Morelocka (1983) stdff rajatové sadby prikaz-
né ovliviiuje i ranost. Pfi vysadb& sazenic rajcete 5-11
tydnti starych byl nejrangj$i vynos zji§t&n u sadby 7-9
tydenni. Vliv stfi sadby na ranost zjistilii Weston
a Lazadstra (1989), Silvestri aj. (1985)
a dali. Ranéjsi vysadby ddvaly i ran&jsi sklizefi.
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MATERIAL A METODA

Rajcata pro primyslové zpracovédni odridy Salus
byla predpéstovdna v minisadbovacich T 160, T 96,
T 96 po dvou rostlindch a z vysevu na zdhon (prosto-

I. Piehled variant pokusu — An overview of variants of the experi-
ment

Termin vysevu' Termin vysadby? | Stdff sadby (tydny)*
7.5. 6
275 ¥ 14. 5. 7
20. 5. 8
7..5: 5
3.4, 14. 5. 6
20. 5. 7
e, 5 4
10. 4. 14.5. 5
20. 5. 6

'date of sowing, Zdate of transplanting, Jage of planting material
(weeks)



I1. Procentudlni dbytek rostlin v porostu vlivem mrazu v roce 1991 -

Percent loss of tomato plants due to frost in 1991

1. vysadba 7. 5.2 2. vysadba 17. 5.2 3. vysadba 20. 5.4

Varianta' stdfi sadby uibytek rostlin® stéfi sadby tibytek rostlin® stéfi sadby tibytek rostlin®
(tydny)® (%) . (tydny)® (%) (tydny)® (%)
1. Prostokofennd’ 6 90,7 7 6,2 8 32
2. T 160 6 15,7 7 1,6 8 1,6
3.T 9 6 25,0 7 0,0 8 0,0
4.T9%po2r. 6 12,5 7 2,1 8 0,0
5. prostokofennd’ 5 62,5 6 1,6 7 1,6
6. T 160 5 1.9 6 0,0 7 0,0
7.T 9 5 47 6 0,0 7 0,0
8.T9% po2r. 5 0,0 6 2,1 7 0,0
9. prostokofennﬂ7 4 18,8 5 7.9 6 3,2
10. T 160 4 32 5 22,5 6 1,6
11. T 96 4 6,2 5 32 6 6,2
12. T 96 por. 4 12,5 5 0,0 6 0,0
13. pfimy vysev® 31,2 31,2 31,2

Pozndmka: K tbytku rostlin dolo pfevizné v disledku po§kozeni mrazem — Note: Loss of plants was mostly due to frost injury
9.5.-4°C; 12.5.-0,1 °C; 14. 5.-2,6 °C; 16. 5. -2,6 °C; 24. 5. -2,4 °C; 25. 5. -3,6 °C; 26. 5. -2,2 °C

Vysvétlivky k tab. I1 aZ VIII - Explanation for Tabs. II to VIII:

T 160 = sadba v-minisadbovacich o velikosti bunék 3,5 x 3,5 cm — planting in plugs of cell size 3.5 x 3.5 cm
T 96 = sadba v minisadbovacich o velikosti bunék 4 x 4 cm - planting in plugs of cell size 4 x 4 cm
T 96 po 2 r. = sadba v minisadbovacich o velikosti bun€k 4 x 4 cm, v jedné bufice dvé rostliny — planting in plugs of cell size 4 x 4 cm,

two plants per cell

'variant, %1st transplanting on 7th May, 2nd transplanting on 17th May, *3rd transplanting on 20th May, 5nge of planting material (weeks),

“loss of plants, "own-rooted plants, Rdirect-sown on a field

111. Hmotnost prvni sklizné v roce 1991 — Weight of the first crop in 1991

1. vysadba 7. 5.2 2. vysadba 17. 5.3 3. vysadba 20. 5.*

Varianta! stéfi sadby vynos® stéfi sadby vynos® stéff sadby vynos®

(tydny)® (kg/m?) (tydny)* (kg/m?) (tydny)° (kg/m?)
1. prostokofennd’ 6 0,72 7 1,94 8 3,88
2. T 160 6 3,62 . 3,08 8 3,86
3.T9 6 3,19 7 2,86 8 4,57
4. T9 po2r. 6 345 7 3,05 8 3,67
5. pmslokoi‘ennd" 5 2,99 6 4,80 7 4,48
6. T 160 5 4,36 6 1,81 7 4,06
7.T9 5 4,37 6 4,24 7 4,27
8.T9%po2r. 5 4,26 6 3,14 7 3,93
9. prostokofennd’ 4 434 5 4,10 6 4,61
10. T 160 4 4,13 5 2,94 6 4,30
11.T 96 4 5,16 5 391 6 4,12
122.T9% po2r. 4 3,49 5 321 6 3,09
13. piimy vysev® 0,68 0,68 0,68

co 8 "
g, "age of p

ing material (weeks), 6yield. Town-rooted plants, Rdirect-sown

'variant, *1st transplanting, 32nd transplanting, “3rd tr
plants

kofennd sadba). Byly zvoleny (fi terminy vysevu, (fi
terminy vysadby a pfimy vysev na pozemek. Vybér po-
zemku a zplsob péstovdni odpovidal Smérnicim pro
integrované péstovani 1991. Charakteristika pokusného
mista: oploceny pozemek leZici v levobiezni nivé feky
Dyje v prostoru mezi obcemi Podivin a Lednice. Pi-
vodné zde byly louky kaZdoroc¢né zaplavovany inun-
dacnf vodou z feky Dyje. Pozemek leZi v tésné blizkos-
ti nové zbudované -ochranné hrize. Pidni typ: glejovd
nivni pida na nevdpenitych nivnich uloZeninich. Or-
niéni vrstva Cernohnédd, tuhd, humidni, sahajici do

2

hloubky 15-20 c¢m, pod ni tvrd4, utuZend vrstva ztéZu-
jici orbu. Obsah Zivin byl podle chemického rozboru
v prvnim roce zaloZenf pokusu nizky, ve druhém a tfe-
tim roce stfedni. Pidnf reakce v prvnim roce pH = 5,
v dal§ich nad hodnotu pH = 6. Obsah Cd v zeminé& byl
do 0,22 mg/kg a obsah Pb do 21 mg/kg. Zavlahova
voda obsahovala 0,15 mg NaNOj na 1 1. Ddvky Zivin
byly doplnény podle pidniho rozboru na normativni
mnoZstvi pro raj¢ata, pH bylo upraveno vdpnénim. Vy-
sazovalo se do dvouradkd 140 x 40 cm, vzddlenost
v fadku byla 25 cm, u sadby pfedpéstované v minisad-
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IV. Hmotnost prvni sklizn& v roce 1992 — Weight of the first crop in 1992

1. vysadba 7. 5.2 2. vysadba 17. 5.3 3. vysadba 20. 5.
Varianta! stdfi sadby vynos® stéfi sadby vynos® stéff sadby vynos®
(tydny)® (kg/m?) (tydny)® (kg/m?) (tydny)’ (kg/m?)
1. prostokofennd’ 6 2,06 7 1,86 8 1,37
2. T 160 6 2,00 7 1,34 8 0,50
3.T9 6 2,27 7 1,84 8 0,25
4.T96po2r. 6 2,08 7 1,63 8 0,39
5. prostokofenn4’ 5 1,13 6 2,03 7 1,19
6. T 160 5 1,72 6 1,26 7 0,44
7.T 96 5 1,90 6 1,61 7 0,62
8. T9% po2r. 5 1,06 6 0,92 7 0,34
9. prostokofennd’ 4 0,95 5 1,45 6 1,14
10. T9 po 2r. 4 2,22 5 0,94 6 0,18
11. pifimy vysev® =
'variant, *1st planting %2nd pl “3rd pl snge of pl material (weeks), ﬁyield, 7own-rooted plants, % direct-sown on a field
IVa. Hodnoceni rozdili v hmotnosti prvni sklizné analyzou rozptylu — A of the diffe in weight of the first crop by analysis
of variance
Proménlivost zpiisobena:! N Sx? V4 ' 5
Variantami? 9 1,64 0,18 9,11
Terminem vysadby? 6,39 3,20 159,75**
Nekontrolovanymi faktory* 18 0,37 0,02 0,18
Celkem® 29 8,40

d"=0,13; d* = 0,17 (pro termin v§sadby ~ for date transplanting)

Ivzlriability due to, 2variants, *date of transplanting, “uncontrollable factors, *in total

IVb. Hodnoceni rozdilii mezi variantami z tfeti vysadby v hmotnosti prvni sklizné — Assessment of differences in weight of the first crop

between the variants from the third transplanting

Varianta' 1! 2 3 4 5 6 7 8 9 10

1 X

2 ++ x

3 + 0 X

4 ++ 0 + X

5 0 ++ 0 ++ X

6 ++ 0 0 0 ++ X

7 ++ 0 0 0 + 0 X

8 ++ 0 + 0 ++ 0 0 X

9 0 ++ 0 ++ 0 ++ + ++ X
10 ++ 0 ++ 0 ++ 0 + 0 ++ X

d" =042, d™ = 0,60

'variant

bovacich po dvou rostlindch se vysadily tfi rostliny na
1 béZny metr. Po vysadbé a v pribéhu vegetace se 3—4x
zavlaZovalo. Ochrana se provadéla dvakrat postfikem
0,5% Kuprikolem proti Alternaria porii f. solani a Phy-
tophthora infestans. Pfi vyskytu $pi¢kové hniloby plo-
dii byl proveden postiik 0,5% CaCl, (pfipravek Calco-
san). Porost byl tfikrdt okopdn. Pokus probihal v letech
1991-1993 ve dvou opakovanich, v jedné varianté se’
vysadilo 25, pfipadné 32 rostlin (tab. I).

VYSLEDKY

V roce 1991 poklesly teploty pod bod mrazu po

ZAHRADNICTVI, 22, 1995 (1): 1-6

vSech tfech vysadbdch. NejniZsi teplota byla zazname-
ndna po prvni vysadbé 9. 5. (-4 °C) a zpusobila nej-
vy$3i §kody u vysadby z prostokorenné sadby. Vysadba
z minisadby byla poskozena podstatné méné (tab. II).

SniZenf poctu rostlin v disledku poskozeni mrazem
ovlivnilo hodnoceni vynosu u jednotlivych variant. Pesto
Jje zde patrny vysSi vynos prvni sklizn& z prvni vysadby
(tab. III), obdobné jako v roce 1992 a 1993 (tab. IV, V).

Pfi hodnoceni vlivu zplsobu predpéstovani na veli-
kost prvni sklizn€ byl v roce 1992 vy$3i vynos zji§tén
z prostokofenné sadby, v roce 1993 byl priikazné vyssi
vynos z minisadby o vétsich rozmérech, tedy T 96.
V rimci jedné vysadby byl vy33{ vynos ze sadby pred-
péstované delsi dobu.



V. Hmotnost prvni sklizn& v roce 1993 — Weight of the first crop in 1993

1. vysadba 7. 5.2 2. vysadba 17. 5.2 3. vysadba 20. 5.4
Varianta' star{ sadby vynos® stétf sadby vynos® stakf sadby v§nos®
(tydny)® (kg/m?) (tydny)® (kg/m?) (tydny)® (kg/m?)
1. prostokofennd’ 5 6,64 6 4,08 7 =
2. T 160 5 6,02 6 1,43 7 -
3.T9 5 7,75 6 1,33 7 -
4, prostokofenna’ 4 4,99 5 2,85 6 -
5.T 160 4 5,82 5 1,05 6 -
6. T 96 4 4,95 5 173 6
7. piimy vysev®

'variant, 2]t transplanting, *nd transplanting, *3rd transplanting, sage of planting material (weeks), ﬁyield, Town-rooted plants, Rdirect-sown

on a field

Va. Hodnocenf rozdili v hmotnosti prvnf sklizné analyzou rozptylu — Assesment of differences in weight of the first crop by analysis of
variance

Proménlivost zpiisobena:! N Sx2 vV F 5
Variantami? 5 5,96 1,19 091

Terminem visadby3 1 46,96 46,96 35,85
Nekontrolovanymi lektory4 5 6,57 1,31 1,14
Celkem® 11 59,49

d"=1,70; d* = 2,66

'variability due to, %yariants, *date of transplanting, “4uncontrollable factors, *in total

Vb. Hodnoceni pritkaznosti rozdili mezi variantami prvnf vysadby v hmotnosti prvni sklizn& — Assessment of the significance of differences
in weight of the first crop between the variants of the first transplanting

Varianta' 1 2 3 4 5 6
1 X
2 0 X
3 0 + X
4 + 0 ++ X
5 0 0 ++ 0 X
6 + 0 ++ 0 X

d'=149;d" =195
'variant

Vc. Hodnocenf pritkaznosti rozdili mezi variantami z druhé vysadby v hmotnosti prvnf sklizn€ — Assessment of the significance of differences
in weight of the first crop between the variants of the second transplanting

Varianta' 1 2 3

1 X
++
++
0
4

L BT I SR S
©c O O O =
S © O =

+

d'=1,82;d"*=239

!variant

Pfi hodnoceni celkového vynosu mél v roce 1991
opét rozhodujici vliv po&et jedincii pfipadajici na jed-
notku plochy. I pfes niZ8i pocet rostlin u prvni vysadby
v roce 1991 nebylo zji§téno pritkazné sniZeni vynosu
z plochy, naopak u vétiny variant byl i pfi niZ§fm po&-
tu rostlin vynos vys3f (tab. IT a VI).

V roce 1992 byl vliv terminu vysadby na vynos tes-
tovéin jako nepritkazny, v roce 1993 jako vysoce pri-
kazny ve prospéch prvni vysadby. V tomto roce byly

4

po vysadbé vysoké teploty i dostatek sraZek v Eervenci
a v srpnu. Vynosy u jednotlivych variant byly nadpri-
mérné (tab. VIII).

Z hodnoceni vlivu zpiisobu piedpéstovéni sadby na
celkovy vynos vyplyvé, Ze priikazn& nejniZi vynos byl
z prostokofenné sadby, kterd se pfi jednotlivych termi-
nech vysadby pfedpéstovdvala nejdelsi dobu a dile
u varianty piimého vysevu (tab. VIIb). V roce 1993 byl
vliv variant na celkovy vynos nepriikazny. V rdmci

ZAHRADNICTVI, 22, 1995 (1): 1-6



VI. Hmotnost celkového vynosu v roce 1991 — The weight of total crop in 1991

1. vysadba 7. 5.2 2. vysadba 17. 5.3 3. vysadba 20. 5.*

Varianta' stdif sadby vynos® staf sadby vynos® stdff sadby vynos?

(tydny)® (kg/m?) (tydny)® (kg/m?) (tydny)° (kg/m?)
1. prostokofennd’ 6 1,16 7 343 8 527
2. T 160 6 6,19 7 5,72 8 5,67
3.T96 6 5,20 7 5,62 8 6,71
4.T9 po2r. 6 6,09 7 5,65 8 5,41
5. prostokofennd’ 5 4,25 6 7,25 7 6,37
6. T 160 5 6,73 6 3,38 7 5.89
7.T 96 5 6,34 6 6,60 7 6,01
8.T9% po2r. 5 6,41 6 6,16 7 6,10
9. prostokofenna’ 4 6,19 5 6,56 6 5,50
10. T 160 4 6,13 5 5,75 6 6,15
11.T 96 4 5,44 5 6,37 6 5,85
12.T9 po2r. 4 5,64 5 5,97 6 6,08
13. pfimy vysev® 2,04 2,04 2,04

Pozndmka: Vynos byl ovlivnén ibytkem rostlin v disledku poskozeni mrazem; nejvyssi poskozeni rostlin bylo u varianty z prostokofenné
sadby — Note: Yield was reduced by loss of plants due to frost injury; the highest loss of plants was observed in own-rooted plants

Ivariant, *1st transplanting, *2nd transplanting, *3rd transplanting, *age of planting material (weeks), ®yield, "own-rooted plants, *direct-sown

on a field

VII. Hmotnost celkového vynosu v roce 1992 — The weight of total crop in 1992

f 1. vysadba 7. 5.2 2. vysadba 17. 5.3 3. vysadba 20. 5.

Varianta! stéfi sadby vynos® stdff sadby vynos® stdfi sadby vynos®

(tydny)* (kg/m?) (tydny)° (kg/m?) (tydny)°® (kg/m?)
1. prostokofennd’ 6 4,70 7 4,27 8 4,72
2. T 160 6 6,65 7 5,04 8 5,00
3.T9 6 7,09 7 731 8 6,72
4. T9% po2r. 6 6,50 7 6,78 8 5,99
5. prostokofennd’ 5 471 6 6,86 7 6,87
6. T 160 5 6,72 6 6,87 7 6,12
7.T 96 5 6,00 6 6,69 T 5,41
8. T9% po2r. 5 7,01 6 6,04 7 5,88
9. proslokoi‘ennd’ 4 4,65 5 6,51 6 6,78
10. T96 po2r. 4 9,46 5 7,90 6 6,58
11. pfimy vysev® 3,61 3,61 3,61

!variant, 21st transplanting, nd pl g *3rd planting 3 age of planting material (weeks), 6yielc;!. Town-rooted plants, Ydirect-sown on a field

VIla. Hodnoceni rozdilii v hmnotnosti celkového vynosu analyzou rozptylu — Assesment of differences in the weight of total crop by analysis

of variance
Proménlivost zpiisobena:' N 52 V. F 5
" Variantami? 10 40,77 4,08 6,08"
Terminem vysadby® 2 0,91 0,46 0,68
Nekontrolovanymi faktory* 20 13,31 0,67 0,82
Celkem® 32 54,99

d" =140, d™ =190

Ivnrinbility due to, *variants, *date of transplanting, *uncontrollable factors, Jin total

jednoho terminu vysadby byl nejvyssi vynos z prosto-
kofenné sadby (tab. VIII).

LITERATURA
COOPER, P. E. - MORELOCK, T. E.: Effect of transplant

age on earliness, total yield and fruit weight of tomato.
Arkans. Fm Res., 5, 1983. 6.

ZAHRADNICTVI, 22, 1995 (1): 1-6

GRAY, D. - WARD, J. A. - STECKEL JOYCE, R. A.
Growth and development of bush tomatoes in relation to
temperature. Y. Agric. Sci. Camb., 1980: 285-292.
PETRIKOVA, K: Vliv agroekologickych faktorii na kvalitu sadby
rajCat. [ZavéreCna zprava.] Bmo, Vysokd Skola zemédélska 1985.
PETRIKOVA, K.: Vliv zpiisobu ptedp&stovéni sadby rajéat
na vynos a ranost pfi integrovaném péstovini. Hodnoceni
kvality sadby. Zahradnictvi, 21, 1994: 249-258.



VIIb. Hodnoceni rozdilii v hmotnosti celkového vynosu mezi jednotlivymi vari - A of diff in the weight of total
crop between the particular variants
Varianta! 1 2 3 4 5 6 7 8 9 10 11
| X
2 0 X
3 ++ + X
4 + 0 0 X
5 + 0 0 0 X
6 ++ 0 0 0 0 X
7 + 0 0 0 0 0 X
8 + 0 0 0 0 0 0 X
9 + 0 0 0 0 0 0 0 X
10 ++ ++ 0 + + + ++ o+ ++ X
11 0 ++ ++ ++ ++ ++ ++ ++ ++ ++ X
d"=140;d™ =190
'variant
VIII. Hmotnost celkového vynosu v roce 1993 — The weight of total crop in 1993
1. vysadba 7. 5.2 2. vysadba 17. 5.3 3. vysadba 20. 5.
Varianta' stdfi sadby vynos® stdfi sadby vynos® stéfi sadby vynos®
(tydny)® (kg/m?) (tydny)® (kg/m?) (tydny)® (kg/m?)
1. prostokofennd’ 5 10,43 6 9,77 7 6,56
2. T 160 5 10,83 6 6,23 7 3,51
3.T9 5 10,34 6 7,26 7 4,72
4. prostokofenna’ 4 10,05 5 10,90 6 10,39
5. T 160 4 10,91 5 8,16 6 3,93
6. T 96 4 8,33 5 6,16 6 6,72
7. ptimy vysev® 591 591 591
'variant, 21st planting, 2nd pl 43rd pl Sage of planting material (weeks), ('yield, Town-rooted plants, Ydirect-sown on a field
Vlila. Hod i rozdili v h i celkového vynosu analyzou rozptylu — Assesment of differences in the weight of total crop by analysis
of variance
Proménlivost zpiisobena:! N Sx2 v F 5
Variantami® 6 46,16 6,69 235
Terminem vysadby? 2 44,93 22,46 788"
Nekontrolovanymi faktory* 12 34,20 2,85 1,68
Celkem® 20 119,29

d'=196;d"* =275

Iv:u'i.'lbili(y due to, 2v:u—inms, 3date of transplanting, “uncontrollable factors, Sin total
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VLIV ROSTLINY NA OVIPOZICNI AKTIVITU KVETILKY
ZELNE (DELIA RADICUM /L./)

INFLUENCE OF PLANTS ON OVIPOSITION BEHAVIOUR
OF CABBAGE ROOT FLY (DELIA RADICUM /L./)

L. Bocak

State Checking and Testing Institute for Agriculture, Olomouc, Czech Republic

ABSTRACT: Method of monitoring of oviposition behaviour of cabbage root fly was tested in field conditions. The amount
of eggs laid on plants of cauliflower was counted in 7-day intervals during the period of flying activity of the first generation
in 1992 and 1994. The amount of laid eggs is affected by the size and growth stage of plants. Maximum of oviposition activity
was found out at the beginning of head forming. Later the number of laid eggs was much lower. This method is usable for
the monitoring of occurrence of cabbage root fly in commercial fields of cauliflower and cabbage.

Delia radicum (L.); cabbage root fly; monitoring

ABSTRAKT: Metoda signalizace doby kladeni vaji¢ek kvétilky zelné byla ovéfovéna v polnich podminkach. Bylo sledovéno
mnoZstvi vaji¢ek kladenych k rostlindm kvétdku v dobé vyskytu prvni generace v letech 1992 a 1994. Byla zjiSténa zavislost
poctu nakladenych vaji¢ek na velikosti signélnich rostlin. Maximdlni pocet nakladenych vajicek byl zjistén v dobé& pocitku
tvorby riizice. Po vytvoreni riZic s primérem nad 30 mm atraktivita rostlin pro kladeni prudce klesla. Metoda signdlnich
rostlin kvétdku je pouzitelnd pro monitorovini vyskytu Skiidce v produkénich plochdch kostalovin, pfedevsim hldvkového

zeli.

Delia radicum (L.); kvétdk; signalizace

UvoD

Kvétilka zelnd (Delia radicum /L./) patii k pravidel-
né se vyskytujicim Skidctim na ko$tdlovindch, a to pfe-
devsim na kvétaku. Skodlivost tohoto druhu byla ome-
zena velkovyrobnim charakterem produkce ko3télovin.
V dusledku rozdrobeni majetkového vlastnictvi, a tim
zmensenim vzddlenosti mezi kulturami kostilovin, je moZ-
né v ndslednych letech v hlavnich péstitelskych oblastech
predpokladat dalSi zvySeni vyznamu tohoto Skidce.

Vzhledem k bionomii tohoto druhu je moZzny tcinny
ochranny zdsah pouze proti kladoucim imagiim a nej-
mladSim instarm larev. K signalizaci tohoto skudce je
vypracovino nékolik metod uréenych k sledovanf letu
imag (Finch, 1990). Jedn4 se o rizné typy lepovych
desek, odchytové misky a kuZely zachycujici lihnouci
se imaga. Tyto metody se vak vyzna&uji znaénou prac-
nosti a jejich provadéni na jednotlivych podnicich je
neredlné. Proto byla ovéfovina moZnost signalizace po-
moci k tomuto ticelu vysazenych rostlin.

V poslednich letech byly provddény laboratorni po-
kusy, ve kterych byl hodnocen pomoci maket vliv fy-
zikdlnich faktord na kladeni vajiek kvétilkou zelnou
(Roesingh a Staedler, 1990a, b).

Je zndma skute¢nost, Ze rostliny kvétdku jsou pod-
statné intenzivnéji napaddny kvétilkou zelnou ve srov-
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ndnf s ostatnfmi ko3talovinami. Proto z hlediska snaz-
Siho ziskani informace o kladeni vajicek kvétilky zelné
piedevsim v kulturach bilého hlavkového zeli, které je
v Ceské republice nejvyznamn&jii, je vyhodné pouZit
men$i poCet rostlin kvétdku jako signdlnich rostlin pro
zékladni monitoring. Teprve v piipadé zjisténi skutec-
ného ohroZeni kultury je nutné pouZit metodu odpoctu
nakladenych vajicek pfimo na péstovanych rostlindch
s dodrZzenim zdsad rozmisténi odbé&rnich mist a stano-
veni minimdlniho poctu sledovanych rostlin pro zajis-
ténf dostate¢né presného vysledku hodnoceni.

Volbou signdlnich rostlin kvétiku je mozné ziskat
prehled o ovipozi¢ni aktivité tohoto druhu s vynaloZe-
nim minimélnich ndkladd. Vliv pouZitych signdlnich
rostlin na kladeni vajicek v polnich podminkdch je hod-
nocen v popsaném pokusu.

MATERIAL A METODA

Na pozemcich Vyzkumného a $lechtitelského tsta-
vu zelindfského byly zaloZeny v letech 1992 a 1994
maloparcelkové pokusy. Varianty (odli¥né ve velikosti
rostlin pouZzitych k vysadb&) jsou v obou pokusech
oznaceny pismeny A, B, C, D a charakteristiky rostlin
v jednotlivych variantdch a k pfislu§nému datu odbéru



vajicek jsou uvedeny v tab. I pro rok 1992 a v tab. II
pro rok 1994.

V roce 1992 ve &tyfech opakovinich bylo vysazeno
po 16 rostlindch kvétiku, a to ve Ctyfech variantich
lisicich se velikosti vysazovanych rostlin. Vysadba by-
la provedena 30. 4. a rostliny byly ociStény od nakla-
denych vajicek 6. 5. Dile byly zjistovény velikosti sni-
$ek v sedmidennim intervalu (13. 5., 20. 5., 27.5., 4. 6.
a 11. 6.). Na kazdé parcelce byly hodnoceny ¢étyfi stie-
dové rostliny. Snii¥ky vajicek byly zjifovany pifmo na
poli odpoctem v bezprostfedni blizkosti kofenového
kréku a na bazi stonku.

V roce 1994 byl vysazen stejny pokus avSak s vét-
$im poctem rostlin v jedné parcelce: 48 rostlin v par-
celce, z toho na 18 rostlindch byly v tydennich interva-
lech (2.5.,9.5.,16.5.,23. 5. a 30. 5) sledovédny sntisky
vajicek.

Velikosti hodnocenych rostlin v dobé jednotlivych
odpodti jsou uvedeny v tab. I. V roce 1994 byl vyvoj
rostlin ovlivnén poskozenim vysadby chladem (teplota
v pfizemni vrstvé dne 5. 5. byla -8,5 °C). Rostliny po
tomto poSkozeni sice regenerovaly, avSak nedosahly
obvyklé velikosti (tab. II). V obou pokusech byla vy-
sazena odriida Bora.

VYSLEDKY A DISKUSE
Vysledky pokusu v roce 1992 i 1994 prokazuji za-

vislost snii¥ek nejen na velikosti rostlin, ale i na jejich
vyvojovém stadiu (tab. I, II, III).

Delia 1992

-

I o

Delia 1994

R c B33 o

1. Poget nakladenych vaji¢ek podle variant (charakteristika variant
v tab. I a II) — Amount of laid egg in particular variants (charac-
teristics of variants in Tabs. I and II)

1. Prib&h kladenf vaji¢ek Delia radicum v roce 1992 — Oviposition behaviour of Delia radicum in 1992

Datum' Variana® | ot || e rosdina g i

A 1 0,06 4-6 9

3.8 B 8 0,50 6-8 13
C 5 0,31 9-11 20

D 23 1,44 14-16 25

A 12 0,75 6-8 13

2.5 B 6 0,38 8-9 16
C 13 0,81 10-12 20

D 22 1,38 15-17 27

A 13 0,81 8-9 15

2.5, B 16 1,00 11-12 18
C 26 1,63 14-16 21

D 64 4,00 a 28

A 2 0,13 12-13 26

46, B 12 0,75 12-14 28
c 53 3,31 18-20 32

D 14 0,88 rizice” 35

A 5 0,31 14-16 30

11 6. B 4 0,25 14-16 32
¢ 7 0,44 a 35

D 0 0,00 rizice” 35

a = rlZice o priméru do 30 mm - heads of diameter less than 30 mm

!date, 2variant, *amount of eggs per variant (72 plants), 4:xverage amount of eggs per plant, Stotal number of leaves, ﬁplam height, "heads
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V roce 1992 bylo zji§téno na rostlindch sdzenych
30. 4. ve stadiu 3—4 pravych listd v obdobi maximalni-
ho kladeni 0,8 vajicek na rostlinu, na rostlinach sdze-
nych ve stejném terminu ve stadiu 10-12 listd bylo
v tomto obdobi zji§téno 4,0 vajicek na rostlinu za sedm
dni. Déle byl zji§tén posun v maximu nakladenych vaji-
¢ek mezi jednotlivymi variantami. Ve varianté D bylo
zjisténo maximum pii odbéru 27. 5. V tomto obdobi se
zalinala vytvéfet jiZ riZice (praimér asi 30 mm). Ve va-
rianté C byl tento vrchol posunut o sedm dnf a rovnéZ se
jednalo o obdobi pocatku tvorby riZice; v tomto pripadé
bylo zji§t€no 3,3 vajicka na rostlinu za sedm dni. V obou
pfipadech v nasledujich odpoctech byl na téchto varian-
tach zjistén velmi podstatny pokles pocetnosti sniisek.

V roce 1994 byly zjistény velmi podobné charak-
teristiky v preferenci vétSich rostlin kladoucimi sa-

micemi i vyrazné sniZeni podtu nakladenych vajicek
v obdobi po po&dtku tvorby hldvky. Tab. III ukazuje
relativni podil jednotlivych variant na celkové snliSce
v sledovaném obdobi. Podil sni¥ek na rostlinich vy-
tvafejicich riZici po celé sledované obdobi klesal. Pfi-
tom stoupal podil vaji¢ek nakladenych na rostlinich
vytvéfejich ve stejném obdobi pouze listovou plochu,
prestoZe tyto rostliny byly celkové mensiho vzristu.
Ziskané vysledky potvrzuji laboratorni vysledky
(Roesingh a Staedler, 1990a, b), Ze mnoZstvi
kladenych vaji¢ek je vyznamn& ovlivnéno velikosti po-
uzitych maket rostlin. Toto zjisténi vSak plati pouze prfi
srovndni rostlin ve stejném stadiu vyvoje, tj. nevytvi-
fejicim rizici. K maximu kladeni dochdzi v obdobf,
kdy se vytvafi zaklad razice ve velikosti do 10 mm. Po
tomto obdobi dochdzi k prudkému poklesu naklade-

11. Priib&h kladeni vajicek Delia radicum v roce 1994 — Oviposition behaviour of Delia radicum in 1994

Datum' variana? | R e | e X e Kl
A 145 2,01 5-6 9
55 B 144 2,00 6-8 13
C 607 8,43 8-10 20
D 470 6,52 a 23
A 373 5,18 6-7 11
9.5 B 322 4,47 7-8 14
(e 634 8,81 10-11 22
D 621 8,63 b 25
A 179 2,49 8-9 15
16. 5 B 210 2,92 9-10 16
C 267 3,71 12-14 25
D 217 3,01 rizice’ 27
A 32 0,44 10-12 20
53, B 37 0,51 11-13 21
c 50 0,69 b 27
D 26 0,36 riizice’ 28
A 41 0,57 13-15 23
30.5. B 25 0,35 14-16 24
(o4 10 0,14 riizice’ 28
D 2 0,03 rizice’ 28

a = 80 % rostlin s vytvofenymi zdklady riZic o priméru do 15 mm — 80% of plants with heads smaller than 15 mm
b = vytvofeny zdklady riiZic o priméru do 30 mm — formed heads with diameter smaller than 30 mm

'date, *variant, *amount of eggs per variant (72 plants), "average amount of eggs per plant, Stotal number of leaves, ﬁpl:ml height, "heads

111. Procento nakladenych vajicek v jednotlivych variantich v sledovaném obdobi - Percentage of laid eggs in particular variants during the

period of oviposition

Varianta! Datum?

1994 2.5 9.5. 16. 5. 23.5. 30. 5.
A 10,61 19,12 20,50 22,06 52,57
B 10,54 16,51 24,05 25,51 32,05
c 44,43 32,51 30,58 34,49 12,82
D 34,42 31,86 24,87 17,91 2,56
Celkem procent? 100,00 100,00 100,00 100,00 100,00
Celkem vajiek* 1366 1950 873 145 78

'variant, “date, *total in %, *total amount of eggs
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nych vaji¢ek bez ohledu na velikost rostliny. Pfi¢ina
velmi prudkého ukonceni sniSek ve fazi tvorby hldvek
neni zndma. Je velmi pravdépodobné, Ze kladouci sa-
mice jako hlavni ovipoziéni stimulant vnimaji latku,
kterd je rostlinou produkovina pouze pfed pocitkem
tvorby rizice nebo dochdzi v tomto stadiu k produkci
latky vnimané jako deterent. Ristové charakteristiky
rostlin pfistupnych ke kladeni (napf. velikost listu, pri-
mér kofenového kréku, jeho délka apod.) jsou tedy
pouze sekunddrnim ovipozi¢nim stimulem.

ZAVER

Uvedené poznatky jsou pouZitelné pro signalizaci
maxima ovipozi¢ni aktivity kvétilky zelné (Delia radi-
cum /L./). Kontrola signdlnich rostlin je ¢asové a eko-
nomicky nendro¢nd metoda a pfitom umoZnuje ziskani
dostate¢né piesnych informaci nutnych pro dalsi orga-
nizaci ochrannych zdsahli. Vzhledem k tomu, Ze se pro-
kdzal podstatny vliv velikosti a stadia signdlnf rostliny
na absolutni poCet nakladenych vaji¢ek, neni moZné
pro tuto metodu stanovit urcity pocet vajicek na rostli-

nu jako prdh hospodafské $kodlivosti, po jehoZ dosaZe-
ni je vhodné pouZiti chemické ochrany. Ureni prahu
hospodaiské Skodlivosti musi byt vdzdno pouze na zjis-
téni skute¢ného napadeni péstovanych rostlin.

Studium pfedpoklddanych chemickych atraktanti,
resp. deterenti, by mohlo byt vyraznym pfispévkem
k ekologizaci ochrany proti kvétilce zelné.

LITERATURA

FINCH, S.: The effectiveness of traps used currently for
monitoring populations of the cabbage root fly (Delia
radicum /L./). Ann. Appl. Biol., 116, 1990: 447-454.
ROESSINGH, P. - STAEDLER, E.: Foliar form, colour and
surface characteristics influence oviposition behaviour in the
cabbage root fly Delia radicum. Entomol. Exp. Appl., 57,
1990a: 93-100.

ROESSINGH, P. - STAEDLER, E.: Influence of shape, size
and colour of surrogate leaves on oviposition behaviour of
Delia radicum. Symp. Biol. Hung., 39, 1990b: 529-530.

Doslo 18. 8. 1994

Kontaktni adresa:

Ing. Ladislav Bocék, Stitni kontrolni a zkuSebnf tstav zemédélsky, OZPMOR, Brno, pracovisté Olomouc,

Slechtitel 11, 783 71 Olomouc, Cesk4 republika
Tel. 068/522 83 51, fax 068/522 77 90

10

ZAHRADNICTVI, 22, 1995 (1): 7-10



SROVNANI ODRUD CIBULE KUCHYNSKE Z HLEDISKA
NAPADENI TRASNENKOU ZAHRADNI
(THRIPS TABACI LIND.)

COMPARISON OF ONION CULTIVARS IN VIEW
OF THE INFESTATION WITH ONION THRIPS (THRIPS TABACI LIND.)

L. Bocak

State Checking and Testing Institute for Agriculture, Olomouc, Czech Republic

ABSTRACT: The collection of 109 cultivars of onion was tested for the infestation with onion thrips (Thrips tabaci Lind.)
in 1992. The whole assortment was scored at first and the number of thrips on a limited number of plants was counted.
Subsequently 23 cultivars were chosen for preciser testing. This sample of cultivars represented different types of onion and
contained all cultivars proving a certain level of resistance in the first scoring. Apparent variability of infestation was proved.
The lowest infestation was found in waxless cultivars with light green leaves (cultivars De Grano/Banko, Yellow Sweet
Spanish, Sweet Amber F), Daytona F) and Foxy F,). The group of red onion cultivars was the most infested.

onion; onion thrips; Thrips tabaci Lind.; resistance

ABSTRAKT: V roce 1992 byl testovan soubor 109 odrid a novoslechténi cibule kuchyiiské z hlediska napadeni tfasnénkou
zahradni. Cely sortiment byl hodnocen bodovdnim a déle poéitdnim tidsnének na omezeném poétu rostlin. Podle vysledki
tohoto hodnoceni bylo vybrdno 23 odrid reprezentujicich riizné typy a vykazujicich niZsi napadeni tfasnénkou. Tyto byly
hodnoceny ptesné&jsim odpoétem. Byla zjiiténa zna¢na variabilita v napadeni. Nejméné byly napadeny odriidy se slabou
voskovou vrstvou na listech a svétle zelenymi listu (odriidy De Grano/Banko, Yellow Sweet Spanish, Sweet Amber Fj,
Daytona F;, Foxy F)). Tyto odriidy se rovnéz vyznaCovaly vysokymi vynosy. Odriidy s Cervenou slupkou byly velmi silné

napadeny.

Allium cepa; Thrips tabaci Lind.; rezistence

UvVOD

Trasnénka zahradni (Thrips tabaci Land.) je $iroky
polyfag, ktery zpisobuje vyznamnéjsi $kody na cibuli
pfedeviim v suchych a teplych letech. K silngjsf infes-
taci kultur cibule dochdzi koncem &ervna a na zaCdtku
Cervence, kdy tfdsnénky migruji pfedevsim z obilnin
a trvalych trdvnich porosti (Shelton a North,
1986; North a Shelton, 1986a, b). V pfipadé
vhodného priibéhu poéasi dochédzi k velmi silnému na-
padeni kultur cibule a k pfedéasnému ukonceni vegeta-
ce kultury. V popsaném pokusu byly sledovany rozdily
v infestaci jednotlivych odriid svétového sortimentu ci-
bule kuchyiriské.

V literatufe nebyla nalezena Zadn4 prace zabyvajici
se rezistenci nebo toleranci cibule k napadeni tfdsnén-
kami. Pri sestavovéni sortimentu pro pokus byly studo-
vany katalogy semendiskych firem, které v né€kterych
piipadech bez dalsi specifikace deklaruji rezistenci
k napadenf timto §kiidcem. Jako rezistentni byly dekla-
rovany nékterymi firmami odridy ze skupin ,,Sweet
Spanish“ a ,,Grano“. Déle byla deklarovana rezistence
u natovych cibuli ,Japanese Bunching* a ,Nebuka
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Every Green Bunching®. VSechny tyto skupiny zahrnu-
ji jak dlouhodenni tak kritkodenni formy. Do pokusu
se podafilo zajistit dlouhodenni odriidy ze skupin ,,De
Grano* a ,,Sweet Spanish*.

MATERIAL A METODA

V pokusu bylo vyseto celkem 141 odrid cibule ku-
chytiské z produkce 14 zahrani¢nich firem, kompletn{
Cesky sortiment, rozpracovand novoslechténi z Vy-
zkumného a S§lechtitelského tustavu zelindfského
(VSUZ) v Olomouci a odriidy z Polska a Izraele. Hod-
noceni vyskytu tfdsnének bylo provedeno na 109 odri-
dich a novoSlechténich. Seznam hodnocenych odrid
a jejich piivodu je uveden v tab. I. Cdst odrid byla
v dobé hodnoceni jiZ sklizena nebo nebyl k dispozici
dostatecny pocet rostlin pro hodnoceni. Pokus byl pro-
veden na pozemcich VSUZ v Olomouci. Pokus byl za-
loZen ve &tyfech opakovanich s ndhodnym rozmisténim
variant v blocich. VSechny odridy byly pé&stoviny
z piimého vysevu provedeného ve dnech 18. a 19. 3.
1992. V poloviné cervna byl porost vyjednocen na
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I. Seznam testovanych odrid — A list of tested cultivars Odrada! Pivod?
Odriida’ Piivod? Savannah Sweet F, Peto Seed
Turbo Sluis en Groot Diango F, Van der Have
Bruno F, Sluis en Groot Rapida vsuz
Starano F, Sluis en Groot 3149 viuz
Sturon F, Sluis en Groot 3150 vsiuz
Flevo F, Sluis en Groot 3148 vuz
Carristo Sluis en Groot 371 vSUz
Zur Robal Sluis en Groot 307052 v8uz
Argo F, Sluis en Groot 3145 vsuz
Dino F, Sluis en Groot 3130 v3iUz
Mambo F, Sluis en Groot 3147 viuz
Caribo F, Sluis en Groot 310568 vsuz
De Grano/Banko Sluis en Groot 309971 viuz
Rondo F, Sluis en Groot 3144 vioz
Aviv Agri Saaten 309969 viuz
Barletta Agri Saaten 309972 v3uz
Braunschweiger-Dunkelbl Agri Saaten 310172 viuz
Bronze Age F, Agri Saaten Copra F; Bejo
Clipper F, Agri Saaten Spirit F) Bejo
Golden Bear F, Agri Saaten Corona F, Bejo
Tango F, Agri Saaten Hyfast F, Bejo
Marbella F, Agri Saaten Hyway F, Bejo
Marathon F, Agri Saaten Hysam F, Bejo
Markies F, Agri Saaten Cannon F, Bejo
Helga F, Agri Saaten P Hystar F; Bejo
Mona F; Agri Saaten Hyskin F, Bejo
Lisa F, Agri Saaten Hygro F, Bejo
AGX 96-204 F, Agri Saaten Hyduro F; Bejo
Red Creole Agri Saaten Hyton F, Bejo
Bronco F; Agri Saaten Rijnsburger 5 Robusta Bejo
Markant F; Agri Saaten Red Baron Bejo
Rijnsburger Bastina Agri Saaten Albion F; Bejo
Dinaro F, Royal Sluis Ailsa Craig Exhibition Bejo
Ducato F, Royal Sluis Hylight F, Bejo
Goldito F, Royal Sluis Daytona F, Bejo
Mardito F, Royal Sluis Jetset F, Bejo
Rijnsburger 5-Oporto Royal Sluis Prince F; Bejo
Foxy F, Crookham Co. Hyfield F, Bejo
Sweet Amber F; Crookham Co. Armstrong F, Bejo
Celebrity F, Crookham Co. Forta F, Sempra
Chieftain 80F, Crookham Co. Karmen Sempra
Spartan Banner 80 Crookham Co. Ala Semex
Spartan Banner F; Crookham Co. Zlatava Sempra
Sweet Sandwich F, Crookham Co. Alice Sempra
Xph 90 H29 Crookham Co. Vietana Sempra
Autumn Keeper Crookham Co. Blitz F, : Asgrow
Brunswick Daehnfeldt Citadel F; Asgrow
White Lisabon Dachnfeldt Benchmark F; Asgrow
Zittau Giant Yellow Zirius Daehnfeldt Crusader F, Asgrow
Stuttgarter Diskos Dachnfeldt Fortress F; Asgrow
Queen Silvato 50 Daehnfeldt Garrison F; Asgrow
Hyblenda F, Dachnfeldt Taurus F, Asgrow
Yellow Sweet Spanish Daehnfeldt Crystal Wax Asgrow
Sweet Sandwich F, Peto Seed Kutnowska Polsko
E Quanex F, Peto Seed Sochaczewska Polsko
Primavera F, Peto Seed Lcultivar, 2origin

12 ZAHRADNICTVI, 22, 1995 (1): 11-14



11. Intenzita napadeni odriid a charakteristika hod| ych odrid ~ Inf ity of cultivars and characteristics of the tested cultivars
Charakteristika? Napadeni®
o g . 5
) vy gl((g,:),as Uin | parva tistaS | barva Supin® | listovy vosk’ .;55.',’33;;}y3p6’f§;lnna h‘;:::;,giﬁ;i;m
x
De Grano/Banko 22 1 4 3 125,50 + 28,14 a
Yell. Sw. Spanish 19 1 3 3 128,25 £+ 15,47 a
Sweet Amber F, 24 1 5 3 158,25 £ 35,96 a
Daytona F, 28 2 2 3 175,00 + 32,62 a
Foxy F, 20 1 3 3 175,75 £ 42,99 a
Chieftain 80 F, 28 1 3 3 198,25 + 43,88 ab
Celebrity F; 25 1 3 3 244,00 + 59,98 ab
Rapida 30 2 3 & 345,50 + 32,93 abce
Lisa F, 24 2 5 3 351,50 + 31,54 abce
Clipper F, 24 2 2 5 366,25 + 56,95 abcd
Helga F, 25 3 4 3 429,25 + 73,56 becde
Alice 25 2 3 5 444,75 * 60,66 bede
Rondo F; 24 2 5 3 445,50 * 84,43 bede
Stuttg. Diskos 32 2 3 5 449,00 + 53,60 bcde
Hyblenda 22 2 5 3 509,00 £ 41,20 cde
Zur Robal 25 3 1 5 534,75 £ 99,85 cdef
Maraton F, 24 3 2 5 §92,25 £ 22,93 cdefg
Zlatava 27 2 3 7 593,25 + 86,76 cdefg
Braunschw. Dunk. 30 3 7 5 604,50 = 71,54 defg
Brunschwick 22 2 7 5 643,75 £ 32,26 efg
Dinaro F, 19 2 2 5 648,50 £ 104,90 efg
Karmen 25 3 6 5 771,75 £ 102,71 fg
Forta F, 26 3 5 5 813,75 £ 106,85 g

Vysvétlivky — Explanations:

Barva listd — colour of leaves: 1 — svétle zelend - light green, 2 - zelend — green, 3 — tmavé zelend — dark green

Barva suknic — colour of bulbs: 1 — svétle Zlutd - light yellow, 2 - Zlutd — yellow, 3 — hnédoZlutd — brownish yellow, 4 — bronzovi — bronze,
5 — Zlutohnéda — yellowish brown, 6 — ¢ervenohnéda — reddish brown, 7 — tmavé Cervend — dark red

Listovy vosk — leaf wax: 3 — slaby — thin, 5 — stfedni — mediate, 7 — silny — thick

Hodnoty nésledované stejnymi pismeny se nelisi prikazné pfi P < 0,05 — Means followed by the same letters are not significantly different

at P < 0.05

'cultivar, “characteristics, “infestation, 4plant height, Scolour of leaves, “colour of scales, "leaf wax, xavcragc number of thrips per 20 plants,

homogencous group

vzdalenost 3 cm. Kultura nebyla do doby hodnoceni vys-
kytu tfdsnének zavlaZovana ani oSetiena insekticidy.

Hodnoceni vyskytu tfasnének bylo provddéno 9.
a 10. 7. 1992. Nejprve bylo provedeno bodové hodno-
ceni poskozeni rostlin celého sortimentu a zji§téni poc-
tu tfdsnének na péti rostlindch kazdé odridy v jednom
opakovdni. Pfehled testovanych odrid je uveden
v tab. L.

Na zdkladé¢ tohoto pfedb&Zného hodnoceni bylo vy-
brano 23 odrud reprezentujicich jednotlivé typy. Do
dalsiho hodnoceni byly zahrnuty viechny odridy vyka-
zujici niZ8i stupel poSkozeni a mensi pocet tfdsnének
na rostlindch. Tyto odriidy byly hodnoceny spocitdnim
tidsnének na 20 rostlindch v kazdém opakovéni. Odri-
dy hodnocené touto metodou jsou uvedeny v tab. IL
Rostliny byly voleny ve stfedu parcelky ndhodné po
10 rostlinach ze stfedu dvou fadkd. Podet tidsnének na
rostlindch byl zji§fovan vizudln& pfimo na poli bez des-
trukce rostlin. Byly poéitdny tfdsnénky na celé rostling,
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zv143tni pozornost byla vénovdna vegetacnimu vrcholu
a uzlabi list, kde se zdrZuje nejvétsi pocet tfasnének.

V ramci hodnoceni sortimentu byl zpracovén popis
odriid. Mimo jiné byla hodnocena vyska rostlin, barva
listd a barva suknic cibule a voskov4 vrstva na listech
(hodnoceni provddéla ing. Stavélikovd). Sila voskové
vrstvy na listech byla posuzovina i bezprostfedné pred
odpoctem tidsnének. Charakteristiky odriid a stupnice
pouZité pro subjektivni hodnoceni barvy a sily voskové
vrstvy jsou uvedeny v tab. II.

Napadeni tfdsnénkami bylo statisticky hodnoceno
analyzou variance.

VYSLEDKY A DISKUSE
Pokus prokdzal statisticky vyznamné rozdily v na-

padeni jednotlivych odriid tfdsnénkou zahradni. In-
tenzita napadeni tfdsnénkami je uvedena v tab. II.
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Soucdasné je v této tabulce uvedena charakteristika te-
stovanych odrid.

PredloZené vysledky byly ziskdny v prvnim roce
projektu zaméfeného na vyhleddvéni zdroji diverzity
a rezistence ve svétovém sortimentu cibule kuchyiiské
pro ucely Slechténi. Projekt byl ukonéen z divodu zru-
$eni vyzkumu ve Vyzkumném a Slechtitelském ustavu
zelindfském. Tyto vysledky je proto nutné povaZovat
pouze za orienta¢ni.

Ziskané vysledky prokazujf, Ze intenzita napadent je
ovlivnéna charakterem voskové vrstvy na listech a bar-
vou listu. Nejmensi napadeni bylo zji§téno na odridich
se slabou voskovou vrstvou a svétle zelenymi listy (De
Grano/Banko, Yellow Sweet Spanish, Sweet Amber Fy,
Foxy F|, Chieftain 80 F; a Celebrity F). Z hlediska
napadeni tfdsnénkami do této skupiny jesté nélezi od-
riida Daytona F| hodnocend na ¢tvrtém misté. Tato od-
rida ma ponékud tmavsi barvu listu, av§ak rovnéz pou-
ze slabsi voskovou vrstvu.

Z Zesti odrud se svétle zelenymi listy byla nejhtife
hodnocena odriida Celebrity F| na sedmém misté. Z 11
odrtid se slabsi voskovou vrstvou byla nejhiife hodno-
cen odriida Hyblenda na 15. misté.

Z hlediska barvy suknic byl zji§tén rozdil v napade-
ni odriid s Cervenymi suknicemi a Zlutymi az hnédymi
suknicemi. Primérné napadeni cervenych cibuli bylo
673 tidsnének na 20 rostlin.

Rozdily v napadeni odrid se suknicemi Zlutymi az
Zlutohnédymi byly vdzdny na jiné charakteristiky neZ
barevny odstin suknic.

Vsechny odridy, které prokdzaly sniZenou uroven
napadeni tfdsnénkou zahradni se vyznacuji vysokym
vynosovym potencialem (Stavélikovd a Kuce-
ra, 1994). Ve vynosovém hodnoceni dosdhly vynosu
16,18-23,05 t/ha, tj. 270-385 % vynosu odridy V3eta-
na (standardu). Zadnd z ostatnich hodnocenych odrid
tohoto vynosu nedosdhla. Spolecnou charakteristikou
téchto odrld je v3ak nevhodnost ke skladovani.

Vysledky pokusu potvrdily deklarovanou rezistenci
odriid Yellow Sweet Spanish a De Grano/Banko k na-
padeni tfdsnénkami.

Zcela srovnatelné napadeni bylo zji$téno na odri-
dich Sweet Amber F;, Daytona F| a Foxy F;, které
nebyly deklarovdny jako resistentni. Statisticky nepri-
kazné niZ$i napadeni mély odridy Chieftain 80 F,
a Celebrity F.

Uroveii rezistence zjiiténd timto pokusem je dosta-
Cujici k podstatnému omezeni Skodlivosti tfdsnénky za-
hradni na cibuli nebo minimdln€ k sniZen{ intenzity
chemické ochrany. Z odrad vykazujicich zvySenou re-
zistenci k napadeni je v povoleném sortimentu pro
Ceskou republiku v roce 1994 odriida Daytona F, fir-
my Bejo Zaden. Odrida Banko firmy Zaadunie, povo-
lend rovnéZ v roce 1994, nenf totoZné s testovanou od-
ridou De Grano/Banko firmy Sluis en Groot. Podle
popisu se vSak jednd o odridu ze stejné skupiny.

Podékovani

Napadeni tfdsnénkami bylo sledovdno v ramci roz-
sdhlého testovani svétového sortimentu cibule. Ve Vy-
zkumném a Slechtitelském ustavu zelinaiském v Olo-
mouci jej provadéli ing. J. Kudera, CSc. a ing. H.
Stavélikovd. Jsem velmi zavdzan za to, Ze mi bylo
umoznéno hodnotit napadeni tfasnénkou na testovaném
sortimentu cibule.
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ORGANOGENEZE VYHONKU PODNOZE PRO TRESNE
Z LISTOVYCH DISKU IN VITRO

IN VITRO SHOOT ORGANOGENESIS OF A ROOTSTOCK
FOR CHERRIES FROM LEAF DISES

M. Janeckova, J. Mysliveckova, D. éai)kové

Research and Breeding Institute of Pomology, Holovousy, Czech Republic

ABSTRACT: In vitro regeneration technique of leaf discs (LD) was applied to a new rootstock for cherries *Gisela’. The
rootstock was negative in ELISA indexing for virus presence PNRSV and PDV. LD of the rootstock reacted by microcallus
formation for 38—40 days. Adventitious shoot regeneration on LD was induced in 16% LD. In vitro regenerated shoots were
apt for subpassaging on multiplication medium after 81 days from primary passage. The high coefficient of multiplication
was obtained by further subpassaging during the next 78 days. After in vitro rooting of multiplicated shoots the plants were
able to transfer to soil.

Prunus cerasus x P. canescens; shoot organogenesis; in vitro leaf discs

ABSTRAKT: In vitro regenera¢ni technika listovych diskd (LD) byla aplikovdna na novou podnoZ pro tfe3né 'Gisela’.
Podnoz byla negativni v testech ELISA na piitomnost viri PNRSV a PDV. LD podnoZe reagovaly za 38-46 dni tvorbou
mikrokalusii. Regenerace adventivnich vyhonkii na LD byla indukovédna u 16 % LD. Za 81 dni od primérniho nasazeni LD
byly in vitro regenerované vyhonky po separaci schopny subpasdZe na multiplikaéni médium. Béhem dalSich 78 dnii bylo u
nich subpasidzemi dosazeno vysokého koeficientu mnoZeni. Po in vitro zakofenéni namnoZenych vyhonkl mohly byt rostliny

preneseny do pidy.

Prunus cerasus x P. canescens; organogeneze vyhonki; listové disky in vitro

UvVoD

Studiem podminek tvorby adventivnich vyhont z in
vitro listd podnoZe pro tfe$né 209/1 — *Gisela’ se zaby-
vali Yang aj. (1991). In vitro regeneracni techniku
indukujici tvorbu adventivnich vyhoni na listech vy-
zkumné pouZili Yang a Schmidt (1992) také na
vybrané odrudy tfe$ni a podnoZ F 12/1.

In vitro regenerace vyhonku z listovych diska (LD),
kromé vyuZiti v mutaénim $lechténi a v transformac-
nim systému pro tieSefi (Prunus avium L.), muZe byt
vyhodnd pro Slechtitele, ktefi potfebuji metodu, kterd
umozni z nékolika mdlo rostlin bez velkého usili na-
mnoZit potfebnd mnoZstvi klonii tfe$ni.

Cilem préce byla aplikace in vitro regeneraéni me-
tody listovych diskd na novou podnoZ pro tfe$né 'Gi-
sela’ a jeji malosériové namnoZeni pro vyzkumné uce-
ly. Spojeni in vitro regenera¢niho systému listovych
diskti s transformacnimi technikami nabizi moZnost
ziskat transformované rostliny tfesng.

MATERIAL A METODY

Pro aplikaci in vitro regeneracni techniky LD byla
pouZita podnoZ pro tfe$né 'Gisela’. PodnoZ byla testo-
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vina metodou ELISA na pfitomnost viri PNRSV
a PDV. Vysledky testi byly negativni.

Listové disky podnoZe byly odebrany 21. 1. 1993.
LD o priméru 5 mm byly vyfiznuty v podminkéch ste-
rilniho boxu BSB 3 GELAIRE za pomoci pinzety
a skalpelu na Petriho miskdch z listd vyhonki vrcholo-
vé kultury podnoZe, kterd byla ve fdzi multiplikace in
vitro. Staif vrcholové kultury in vitro bylo Sest mésict.
Skalpelem byly pficné nafiznuty siln&j3i Zilky nervatu-
ry na spodni strané LD. Vyfiznuté LD podnoZe byly
primdrné nasazeny na pevné regeneracni médium A-33
(Laimer aj., 1988) do Erlenmayerovych ban&k
(EBm) 100 ml tak, aby jejich vrchni strany byly v kon-
taktu s médiem.

Listové disky podnoZe v EBm byly kultivovédny
24 dnti bez osvétleni a pii teploté 26 °C v biologickém
termostatu BT 120 (Laboratornf pfistroje, Praha).

LD po kultivaci bez osvétleni byly v EBm pfenese-
ny do upraveného biologického termostatu BT 120, kde
byly péstovdny pii teploté 26 °C a fotoperiodé 16/8 h
(svétlo/tma). Pro prvni (20. 2. 1993) a druhou pasdZ
(12. 4. 1993) bylo pouZito médium A-33. Pro namno-
Zeni regenerovanych vyhonki bylo pfi pasaZich pouZi-
to médium SL-mult (Honzov4, 1988 — tstn{ sdé&le-
ni). Pro zakofenéni namnoZenych vyhonkid podnoZe
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"Gisela’ Ize s dspéchem pouZzit médium SL-IBA (Ru-
zi¢ a Cerovid, 1985).

VYSLEDKY A DISKUSE

Prvni tvorba bélobéZovych mikrokalusii na LD byla
pozorovéna za 38 dnf po jejich primirnim nasazeni na
regeneracni médium A-33 u 33,33 % LD. Za 46 dni po
zaloZenf kultury LD se objevily mikrokalusy u 50 % LD.

Regenerace vyhonki na LD byla zaznamendna
u 16,66 % LD. Za 81 dnd od pocitku kultivace LD
byly regenerované vyhonky po separaci schopny sub-
pasdze na multiplika¢ni médium SL-mult. B€hem
78 dnti kultivace regenerovanych vyhonkt na multipli-
ka¢nim médiu bylo u nich dosaZeno vysokého koefici-
entu mnoZeni (z jednoho vyhonku bylo ziskdno az
15 vyhonk dalsich).

Po in vitro zakofen&ni namnoZenych vyhonki na
médiu pro kofenéni SL-IBA mohly byt rostliny prene-
seny do pudy.

Yang aj. (1991) vzhledem k tomu, Ze pouzili celé
kdly médif pro indukci adventivnich vyhonl podnoZe
*Gisela’, dosdhli proti ndm vy38iho procenta regenerace
adventivnich vyhonu z in vitro listi.

Cetnost vyhonki regenerovanych in vitro z LD pod-
noZe 'Gisela’ v naSem pokusu byla dostate¢nd pro zis-

kéni rostlin uréenych k dal$imu Slechtitelskému a vy-
zkumnému vyuZiti.
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RELATIONSHIP BETWEEN THE LEVEL OF COLD
HARDINESS OF SHOOT TISSUES AND BUDS
IN GRAPEVINE

VZTAH MEZI ODOLNOST{ PLETIV JEDNOLETYCH VYHONU
A PUPENU REVY VINNE VUCI ZIMNIM MRAZUM

M. Hubackova

Research Station of Viticulture, Karlstejn, Czech Republic

ABSTRACT: During 1992 and 1993 winters the relationship between the cold hardiness level of the buds and tissues of
one-year old shoots (phloem and xylem) was studied in three grapevine cultivars. The bud cold hardiness was determined
according to percentage of destroyed buds and phloem and xylem cold hardiness according to intensity of their browning
after frost stresses in programmed freezing boxes. The cultivar sequence according to the level of shoot phloem injuries and
percentage of destroyed buds after frost stresses was the same in all studied cultivars. The sequence of cultivars according
to the level of xylem injuries and percentage of destroyed buds was the same only in Riesling Rhine cultivar. After the same
frost stresses the xylem tissues were brown, intensively brown and extremely intensively brown in 28.3% of cuttings on
average, while phloem tissues in 58.1% of cuttings of one-year old shoots. The results suggested the existence of correlation
between cold hardiness of tissues and buds in the studied cultivars also according to their position on shoots.

grapevine; buds; shoot phloem; shoot xylem; frosts; cold hardiness; correlation

ABSTRAKT: V zimnim obdobi v letech 1992 a 1993 byla pomoci mrazovych stresti v fizeném prostiedi stanovend troven
odolnosti viéi zimnim mraziim u pupent a pletiv jednoletych vyhonl (floému a xylému) ti odrlid révy vinné. Pro stanoveni
odolnosti pupenii byla zvolend hladina mrazovych stresi —16, —19 a =22 °C, pro floém a xylém -22, -25 a -28 °C. Potadi
odriid urené podle vySe poskozeni floému a podilu znicenych pupeni jednoletych vyhoni bylo stejné u viech sledovanych
odriid. Pofadf podle vy3c poskozeni xylému a podilu zni¢enych pupenii po mrazovych stresech bylo stejné jen u odriidy
Ryzlink rynsky. Pletiva xylému byla po stejnych mrazovych stresech hnédd, aZ extrémné intenzivné hnédd v priméru
u 28,3 % Fizkd, zatimco pletiva floému u 58,1 % fizki z jednoletych vyhoni. Ziskané vysledky naznacuji existenci korelace
v odolnosti vii¢i zimnim mraziim mezi pletivy jednoletych vyhoni a pupeni také podle jejich postaveni na vyhonech.

réva vinnd; pupeny; jednoleté vyhony; floém; xylém; mrazové stresy; odolnost; korelace

INTRODUCTION The results of the study concerning injuries to grape-
vine buds, shoot phloem and xylem after frost stresses
in programmed freezing boxes in winters 1992 and

1993 are reported in the present paper.

The buds are the organs of the grapevine plant which
are first injured by heavier winter frosts. The initial
temperatures for their injuries are about several degrees
Centigrade lower than for shoot tissues. It can be sup-
posed that the tissue injuries of one-year old shoots
increase with the increasing in the percentage of buds
destroyed by frosts. A high number of destroyed buds
may break the correlation connection among plant or-

MATERIAL AND METHODS

In March (9th and 18th) 1992 and February (3rd and
18th) 1993 one-year old well lignified shoots were cut

gans and reduce the development of live buds or regen-
eration of those buds which are only damaged. Like in
the case of the differences between the cultivars in per-
centage of destroyed or injured buds, there are also
differences in destroyed or injured tissues in one-year
old shoots between the cultivars. Quamme (1991)
found out that the differences between phloem and xy-
lem of several cultivars of apple trees are very high.

ZAHRADNICTVI, 22, 1995 (1): 17-19

from nine years-old vines of Silvaner Griiner, Miiller-
-Thurgau and Riesling Rhine cultivars. At each sampling
term 80 shoots were cut from the second to the 13th buds
from each cultivar in a commercial vineyard in Karl$tejn.

As many as 40 shoots were used for determination
of bud cold hardiness and 40 shoots for determination
of phloem and xylem tissue cold hardiness after frost
stresses. Out of the 40 shoots, 10 shoots (120 buds)
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were used as control variants in both groups (without
exposure to frost stress in programmed freezing boxes).
For determination of bud cold hardiness the other
30 shoots were exposed to frost stresses at =16, —19 or
—22 °C during 20 hours. Ten shoots to each tempera-
ture. For the determination of the shoot phloem and
xylem tissue cold hardiness 30 shoots were also ex-
posed to frost stresses but at —22, -25 or -28 °C, ten
shoots to each temperature. The temperature was low-
ered by the rate of -2,5 °C per hour from 0 °C (when
outdoor temperature was above zero) or from such
a zero temperature as it was outdoors. The rate of thaw-
ing after frost stresses was also about 2.5 °C per hour.

The bud cold hardiness was derived from the per-
centage of their destruction after frost stresses which

was determined by a survival test on cuttings with the
single bud. The cold hardiness of shoot phloem and
xylem tissues was derived visually from the browning
of tissues in cross sections of the shoot pieces. Scores
were assigned to the phloem and to the xylem, depend-
ing on the degree of browning according to the scale
of Quamme (1991) in shoot sections of apple with
our small modification, as follows: 0 = no browning,
1 = trace of browning, 2 = one-half of tissues showing
browning, 3 = one half to three quarters of tissues
showing browning, 4 = all tissues showing browning,
5 = all tissues showing intensive browning, 6 = all
tissues showing extremely intensive browning.

The levels of bud and shoot tissue injuries were de-
termined in internodes 2-5, 6-9 and 10-13.

1. The mean percentage of shoot sections according to the intensity of browing of their phloem and xylem tissues and percentage of destroyed
buds after frost stresses. Mean values according to the position on shoots from 4 sampling terms in 1992 and 1993 winters

Cultivar Internode = e Ky Buds
0-3 4-6 0-3 4-6
2-5 456+ 8.6" 543+ 104 71.6 +10.2 27.5+6.2 655+6.7
Griiner Silvaner 6-9 36.0+6.6 63.01 £11.7 68.2+8.5 31575 38554
10-13 30.1 64 66.4 +12.0 554+89 444+9.2 623 +4.9
x 372172 61.2+11.4 65.1+9.2 345+76 554+57
2-5 274+ 438 71.6 £ 12.1 74.1+£9.9 25055 71.7 £ 6.0
Miiller-Thurgau 6-9 358+55 633+ 11.1 733+9.7 258%42 75.1+438
10-13 257%44 733+ 126 63.3+87 35740 77.8+4.8
x 29.6 49 694+ 119 702+94 288+4.6 749+52
2-5 64.1+9.8 357+9.1 833+ 125 16.7+4.8 555+42
Riesling Rhiirie 6-9 55.8+96 44.1£9.1 816+ 115 183+438 53.8+3.8
10-13 49.1 £ 8.8 508+9.8 70.1 £10.5 299+6.3 563+ 4.4
x 563+94 435+9.1 783+ 115 21.6+5.3 543%42
2-5 45777 539+ 105 76.3 £ 12.5 23155 64.2+57
All cultivars X 6-9 425+72 56.8 £ 10.6 744 £ 10.5 25255 558+47
10-13 350+6.5 635+ 11.5 62.9 + 10.5 36.7 + 6.5 65.5+4.7

* — see the chapter Material and Methods

II. The mean percentages of shoot sections according to the intensity of browing of their phloem and xylem tissues and percentage of
destroyed buds after frost stresses. Mean values according to frost stress intensity from sampling terms in 1992 and 1993 winters

Cultivar Frost éu-css _ Phloem Xylem Frost élress Buds
0-3 4-6 0-3 4-6
-22 77.7£55* 22121 926+7.0 72£1.0 -16 238+46
Ggriiner Silvaner -25 233420 76.5+ 54 67.4+52 324+33 -19 68.7+17.2
-28 124+ 1.8 87.4 + 4.9 359435 63.8+5.7 -22 97.9+0.38
-22 51.5+29 483+34 775+32 2216 -16 428+78
Miiller-Thurgau -25 283+27 71.6 5.0 84.9+42 149 +£2.0 -19 83.1 £ 4.4
-28 108+ 0.5 89.1 43 499 +£29 50.1 5.0 -22 99.0 + 0.6
-22 89.0+7.5 10.8 + 2.6 95.7 + 4.8 4114 -16 148+3.3
Riesling Rhine -25 59.0+5.6 407+38 82473 175+ 1.6 -19 549+58
-28 207+ 1.0 79.0+59 56.6 3.3 432+33 -22 992+ 0.9
-22 727453 271427 88.6+5.0 11.2+13 -16 27.1£52
x -25 36.9+ 3.4 629 +47 782+5.6 21.6+23 -19 689+58
-28 146+ 1.1 85250 4715+32 524+47 ) 98.7 0.8

* = see chapter Material and Methods, + = sx
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RESULTS AND DISCUSSION

After frost stresses the phloem in one-year shoots
showed higher cold hardiness than the xylem in all
three cultivars in both winters. Pogosjan published
the same finding in grapevine cultivars in 1975. But
Larcher (1960) observed, in contrast with our and
Pogosjan’s results, higher cold hardiness in phloem tis-
sues. The correlation between cold hardiness of phloem
and xylem tissues with buds was not mentioned in
those works. In our experiments the browning, inten-
sive browning and extremely intensive browning (4-6
groups in Tables) were observed in 58.1% of sections
of phloem and 28.3% of xylem tissues (Tab. I).

Though we must use different intensities of frost
stresses for shoot tissues and buds (to get both shoots
and buds injured), the data presented in this work
(Tab. I) suggest the existence of correlation between
shoot tissues and buds. It seems that this relationship
is more evident in those cases when the percentage of
destroyed buds or tissues is not too high or too low. It
indicated the dates about browning of shoot tissues be-
cause the cultivar sequence according to cold hardiness
of phloem in groups 4-6 and buds was the same in all
three cultivars. Sequence of cultivars according to in-
juries to xylem in groups 4-6 and injuries to buds was
the same only in Miiller-Thurgau. It is also possible
that the studied correlation is differently evident in cul-
tivars. Its biometrical expressing is difficult because it

is necessary to use different intensities of frost stresses
for shoot tissues and for buds.

The level of injuries to both shoot tissues has ten-
dency of increasing from base shoots, similarly like in
the buds. This tendency is connected with polarity and
with acropetal process of periderm development
(Mievska and Angelov, 1985).

Naturally, the injuries to shoot tissues and buds in-
crease with the intensity of frost stresses (Tab. II).
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INFORMACE

Vazeni ¢tenari!

Od roku 1995 vychdzi Zahradnictvi v nové podobég:
s v&t§im formdtem a s novou obdlkou. Zmény, k nimz
vydavatel UZPI pfistoupil u viech védeckych zem&d&l-
Vétsi forméat umoZni napf. zafazovani vétsich obrazki
a prehledn&j3{ uspofddani grafii. Usilujeme v8ak hlavné
o to, abychom uskutecfiovali i zmény obsahové, které
by udinily asopis atraktivnéj$im a uZite¢néjSim nejen
pro ¢tendfe domdci, ale i zahraniéni.

Jsme si védomi toho, Ze renomovani pracovnici
i novi dsp&$ni v&dedti pracovnici budou své nejlepsi
price publikovat v zahrani¢nich asopisech. To je
v dne$nim vysoce propojeném svété samoziejmé a pfi-
sp&je to vyznamné ke zvuku, ktery nase véda ve svété
ma. Ceskd védecko-vyzkumnd zdkladna proZivd sice
slozité obdobi hlubokych premén, které neni tou pra-
vou atmosférou pro naroéné soustfedéni k védecké pra-
ci. Novi lidé a pracovisté, kterd se nové formuji, potie-
buji vSak mezindrodni kontakty vice neZ dfive.
Publikaéni ¢innost a citovanost miiZze mit rozhodujici
vyznam pro rozvoj jejich ¢innosti i pro ziskdvéni fi-
nan¢nich prostfedkd na ni.

Domnivdme se, Ze na§ ¢asopis je vhodnym mistem,
kde se mohou uverejiiovat kvalitni prdce, které se ne-
uplatnf v zahrani&{ napf. proto, Ze jsou regiondlntho ¢&i
prakti¢téj$iho charakteru nebo proto, Ze piislu$nd pra-
covisté jesté nenavdzala potfebné kontakty. Kromé uni-
verzitnich tiski je Zahradnictvi jedinym ¢asopisem tohoto
odvétvi, ktery uvefejiiuje piivodni price lektorované, tj.
ve svét€ uzndvanou formou posouzené. Sv&d&i o tom
i excerpovini pfispévki v databizi CAB — Horticultural
Abstracts a Plant Breeding Abstracts.

Dédvny ndzorovy spor na téma, maji-li se plvodni
price publikovat v ¢esting, aby byly pfistupné Siroké-
mu okruhu domdcich &tenédit, nebo se maji publikovat
v angli¢ting, aby se mohly co nejsndze dostat do mezi-
narodniho podvédomi, fe§ime nyni timto zpisobem:
Clénky, které chce autor publikovat v anglicting a je
schopen dodat jazykové kvalitni text, budou uvefejné-
ny v angli¢tiné a doplnény rozsifenym ceskym vyta-

hem. Clanky, jejichZ pIné zn&ni je Eeské nebo budou
slovenské, budou zahrani¢nim tendfm zpfistupfiova-
ny roz§ifenym anglickym vytahem. U vech €ldnkt bez
vyjimky bude orientace pro zahranici usnadnéna jednak
tim, Ze anglické nazvy ¢lanki a anglické souhrny bu-
dou uvedeny hned na zadatku préce, jednak oddélenym
¢eskym a anglickym seznamem ¢ldnkt v Obsahu na
zadni strané obalky.

Hlavnim tdkolem oviem ziistdva publikovan{ ptivod-
nich ¢ldnkt. Chceme pritom uvefejiiovat vice praci za-
hraniénich autord. UZ v poslednich ¢&islech jsme v3ak
roz3ifili podil obecnych informaci z védecko-vyzkum-
ného svéta. Jsme presvédCeni, Ze Ctendfi uvitaji jak sou-
borné ¢lanky na aktudln{ témata, tak informace o pro-
jektech, konferencich, sympoziich, o planech a ¢innosti
International Society of Horticultural Science, zpravy
o zahraniénich cestdch, kritiky, recenze knih apod.

Véiime, Ze autori, lektofi a vSichni spolupracovnici
projevi pochopeni pro snahy redakce vsestranné zlep-
Sovat kvalitu a prestiZ ¢asopisu: ofekdvdme, Ze budou
kriti¢ti i sebekrititi, spolehlivi a odpovédni a Ze bu-
dou prispivat svymi ndzory a ndpady ke zvySeni urovné
Casopisu. Pfedem dékujeme i za vSechny pfipominky
a ndméty &tendid. VSechny pak prosime, aby vyuZili
svych kontaktl a vSech piileZitosti k propagaci ¢asopi-
su Zahradnictvi a k nabidce pfedplatného doma i v za-
hranici.

Autorim je na tomto misté snad vhodné pfipome-
nout nespornou vyhodu, na kterou jsme z diivéjska ne-
byli zvykli: préce, u niZ nedoslo k problémim pri béz-
ném redakénim zpracovini, vyjde uz za tfi mésice.

Roénikem 1994 skonéilo spole¢né vyddvani ¢asopi-
st Ceskou akademii zemé&d&lskych véd a Slovenskou
akademii zemédélskych véd. Zdjem o pokracovani dfi-
v&j8i spoluprdce je viak oboustranny. Projevil se mimo
jiné v dohodé, Ze Ceské Casopisy budou naddle uvefej-
fiovat prispévky ze SR ve slovenstiné a budou se dis-
tribuovat na Slovensku.

Redakéni rada, redakce i vydavatel se té8i na dalsi
vSestranné bohatsi spolupraci v roce 1995.

Doc. Eva Pekdrkovd, CSc.,

predsedkyné redakéni rady, jménem Zahradnické komise Odboru rostlinné vyroby Ceské akademie zemédélské
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PREHLEDY

PROPERTIES OF URBAN SOIL COVERS. A REVIEW
COMPLETED BY EXAMPLES FROM PRAGUE PARKS
AND STREETS

VLASTNOSTI MESTSKYCH PUDNICH POKRYVU. PREHLED
DOPLNENY PRIKLADY Z PRAZSKYCH PARKU A ULIC

I. Suchara, J. Sucharova

Research Institute of Ornamental Horticulture, Prithonice, Czech Republic

ABSTRACT: The paper gives a short survey of urban soil covers, their properties, basic urban pedotypes and their classifi-
cation. On the basis of published data from various cities in the review are documented the main features of urban soil covers,
such as accumulation of organic matter in topsoil, enormous variability in the structure and texture of anthopogenous parent
soil-forming substrates, increased alkalization, euthrophization, and other contamination, decreased aeration and water infil-
tration as a consequence of topsoil compression, decreased biological activities, etc. At places under load of similar mainly
human activities, there are soil covers (urban pedotypes) similar to each other. For a long time the urban soil covers were
not classified within any taxonomic unit of their own. Recently, a special unit for urban soil covers classification has been
introduced. The survey is completed by results of soil cover analyses from the city of Prague. The paper presents profiles of
soil covers of parks, some physical, chemical and microbiological data for topsoils of parks and street trees. Grain size analyses
showed the change in the texture of topsoils in grassy street belts affected by increased sandy dust accumulation along road
edges.

urban soils covers; pedotypes; classification

ABSTRAKT: Piispévek poddva struény piehled o vzniku méstskych pidnich pokryvi, jejich vlastnostech, zdkladnich mést-
skych pedotypech a jejich klasifikaci. Na zdkladé publikovanych tdaji z riznych mést jsou dokumentoviny zakladni vlast-
nosti mé&stskych pidnich pokryvi, jako je hromadéni organické hmoty v povrchové vrstvé, velkd variabilita ve skladb&
a textufe antropogennich pidotvornych substritli, zvySend alkalizace, eutrofizace a dalsi zneCisténi, sniZend moZnost pro-
vzdusnéni a infiltrace vody vlivem utuZeni povrchu a zménénd biologickd aktivita. Na mistech ovliviiovanych podobnou
prevazujici ¢innostf lidf vznikaji plidnf pokryvy (méstské pedotypy), které si jsou vzdjemné podobné. Po dlouhou dobu nebyly
méstské pldni pokryvy klasifikovany v rdmci samostatné jednotky piidni taxonomie. Teprve v posledni dobé jsou méstské
pldy fazeny do samostatné jednotky antropogennich piid. Prehled je doplnén nékterymi vysledky analyz pldnich substritd
z Prahy. Uvidgji se pidni profily parkovych pidnich pokryvii, vysledky fyzikdlnich, chemickych a mikrobiologickych Setfeni
pldnich pokryvii z parkidi a uliénich stromovych mis. Zrnitostni rozbor ukdzal zmény textury piidnich povrchi uliénich
travnatych pést, které jsou na okraji podél vozovky vystaveny zvySenému uklddani pis¢itého prachu.

méstské piidni pokryvy; pedotypy; klasifikace

INTRODUCTION

Knowledge of the properties of anthropogenous soil
covers within urban agglomerations is important not
only for building activities, but also for health risk as-
sessment, establishment and maintenance of urban ver-
dure and other similar aspects as well. However, there
are little data published about the properties of urban
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soil covers, compared to the interest in agricultural or
forest soils.

That is why we try to give a short survey about
published data of urban soil cover characteristics and
add some of our own soil investigations from the city
of Prague. A main attentionis devoted to the urban soil
covers of a temperate zone and to the European type of
urbanization.
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URBAN SOIL COVERS
ORIGIN OF URBAN SOIL COVERS

They were mainly Luvisols which naturally deve-
loped under Holocene forests on loess, sand formed
by wind or moraines, gravelly sand of river terraces
and similar substrates in Central Europe (LoZek,
1973). Chlupdé (1988) showed a pattern of the
Holocene sediments within the territory of this time
in the city of Prague. In the territory the most fre-
quently former forest associations Tilio-Betuletum,
Melampyro nemorosi-Carpinetum typicum, and Fi-
cario-Ulmetum campestris were reconstructed (Mo -
ravec et al, 1990).

Since a period of Atlantic (ca. 6,000 years ago),
people have been changing the forest for pastures and
arable land in Europe. The human activities are respon-
sible for development of artificial plowed topsoil layer
(Ap), a mixed, deep and rich in organic matter horizon
(Scharps, 1984; Schwerdtfeger, 1982). Creat-
ing pastures, a man might have even changed soil de-
velopment towards Mollisols (Chernozem) where natu-
ral pedogenese should have run to Luvisols.

Jovié et al. (1982) documented from the Sava
river valley near Beograd, how human bank drainage
and water flow control caused changes in flooded plane
vegetation and soils (Stagnosol, Fluvisol).

The longest and most intensive human disturbance
of soils can be seen at places of traditional settlements
where human activies reached often up to the late stone
age (Eneolite). That is why in city centres anthropo-
gene soil substrate can be accumulated in the depth of
several meters.

Resulovié (1982) distinguished more than 20
various types of human disturbance of natural soils. He
used three elemental types of soil affection (degrada-
tion — destruction — total excluding). Zemljanic-
kij (1963) described following basic groups of urban
soil covers according to the dominant human activity
marking a feature of the substrates: piled up building
ruins, river or marine sediments (filling), mixed origi-
nal soil and allochthonous or man-made substrates
(mixing), remoulded soil horizons after removing away
topsoil layers (scrapping), deposited various anthropo-
genous substrates at dumps (dumping). He recognized
a character of the substrates and their depth.

Billwitz and Breuste (1980) divided anthropo-
genous substrates in the city of Halle according to their
distinctness from the original (autochthonous) soils,
c.g. substrates of a natural origin, strange to the nature,
partly artificial, and artificial. Five basic types of urban
soil covers can be defined using the substrate and the
dominant human activity (filling, mixing, scrapping).

It should be noted that not only direct human influ-
ence on substrate fabric but urban mesoclimate, pollu-
tion and vegetation form properties of urban soil covers
as well (Konecka-Betley, 1976; Konecka-
-Betley etal, 1982).
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GENERAL CHARACTERISTICS OF URBAN SOIL

.COVERS

Accumulation of organic matter

Though primary production of urban vegetation is
lower than that of the natural counterpart and a great
part of above-ground biomass is removed from urban
parks (cut grass, fallen leaves), organic matter is being
accumulated in a topsoil of the soil cover. This phe-
nomenon can be commonly explained by a high level
of environmental pollution, drier and drier urban cli-
mate (heat island), and bad water and air penetration
into soil substrate when compressed. Street soil covers
are most affected by the above influences.

For example Eakomiec (1984) found in a top-
soil of urban street grassy belt in Warsaw total C con-
tent of about 3%, presented mainly in the form of humi-
nes (73-78%) and the low ratio of humic : fulvic acids
(0.1-0.3). In contrast, topsoil under park turfgrasses
contained only 2.5% of total C, presented up to 50-55%
in the form of humines, and the ratio of the acids was
0.7-1.3. The similar results were published from the
city of Lodz (Kusinska, 1991). She found increas-
ing soil C content in street grass belts compared to the
topsoil under park turfgrasses. In street soil covers C
was presented mainly in the stable form of calcium
humates and humic acid contained more aromatic hy-
drocarbons contrary to the acids from soil covers of
park turfgrasses.

Due to accumulation of rough organic matter, the
ratio C : N is usually very high (1 : 30-50) as published
by the authors above and many others. However, accu-
mulated organic matter is a potential pool of nutrients
for soil microorganisms and urban vegetation.

Great variability in composition and texture

Various human activities in soil covers result in
a great heterogeneity of the fabric and texture of urban
soil cover. The substrate is enriched by materials which
are unlike their natural counterparts (brick debris, as-
phalt plates, plastic wastes, etc.) Sand, commonly used
in building activities, is substrate inputing into urban
soil covers. To document the shift of natural soil tex-
ture to the sandy textural classes due to urbanization,
the data of particle size distribution analysis of soil
covers along the streets running into the centre of War-
saw city (Czarnowska, 1980) are in Tab. I.

Moreover, even in the city of Halle situated on gla-
cial gravelly sand, a higher content of sand in soil co-
vers was observed within the city area(Billwitz and
Breuste, 1980).

Suchara (1982) analyzed a texture of street and
park soil covers in the city of Prague. He set up sandy
and loamy soil texture classes of the soil covers.

The spatial heterogeneity of urban soil substrates
results in great variability of below described proper-
ties within urban soil covers.
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I. Changes in some soil properties according to the intensity of urbanization. The Table was constructed from published analyses of soil
samples within the city of Warsaw (Czarnovska, 1980); n — number of analyses, x — mean, s — standard deviation

Suburb agricultural soils P soiand y—
TRl | ppopwests | pssel | Akl
Depth (cm) 0-5 | 5-10 [10-20| >70 | 0-5 | 5-10 [10-20| >70 | 0-5 | 5-10 [10-20| >70 | 0-5 | 5-10 [10-20| >70
w3 [z [ 8 [i3 [z oo [o |88 [ |un
™™ 3 343 | 355|309 | 361 | 511 | 499 [ 512 | 573 | 467 | 480 | 439 | 515 | 585 | s6.5 | 569 | 534
s | 155 17.2 | 127 | 292 | 140 | 17.1 | 133 | 15.7 | 17.5 | 17.0 | 15.0 | 20.5 88| 102 | 124 | 154
w3 [z [ 8 [ [z oo o [u]|ulo]s [ [im]ul]u
Oy 2™ 5| 440 | 402 | 4s.1 | 411 | 300 | 307 | 271 | 246 | 352 | 344 | 352 | 309 | 254 | 269 | 25.4 | 259
s [ 113|118 | 6.1 204 | 98| 11.8 | 10.1 | 102 | 125 | 11.2 9.0 | 119 | 6.3 8.2 8.4 | 10.2
w3 [z [ 8 [ 2o oo iz|uo]s [ [ [w]u
™ 3217 | 233 | 240 | 226 | 187 [ 194 [ 206 [ 179 | 173 | 172 | 198 | 176 | 15.5 | 165 | 17.6 | 207
s| 67] 90] 88|170| 62| 65| 54| 76| 59| 63| 75| 99| 52| 42| 67| 92
AEEEEEEEEEEEE R
PHKC) 3| 63| 64| 65| 61| 64| 66| 69| 63| 69| 69| 69| 67| 66| 70| 71| 71
5 07| 06| 04 1.0| 04 04| 02| 08| 02| 02| 0.2 04] 09| 04 0.3 0.3
wl [z [ 8 [ 2o o]s[ue|uo]s ][ ]n ]
?ql{,) x| 18| 14] 12] 03| 21| 19| 13| 06| 25| 20| 15| 06| 07| 21| L5| 09
s| 08| 03] 04 02| 04| 08| 04| 05| 11| 12| 08| 05| 09| 08| 07| 07
w|ls | s |3 |24 [a e |2 ]wz]o|[7[a]s 15 [3]n
s ¥l o8| 05| 07 05| 1o 03| 08| 07| 12| 12| 09| 16| 16| 14| 17| 16
s | 05| 03] 10] 03| 06| 02] 03] 003 09] 06 05| 10| 11| 10| 15[ 12

Decreased soil aeration and water infiltration

Though urban soil covers are coarse gravelly or
sandy and groundwater table is lower, penetration of
air and water into them is restricted. The reasons are
relatively large areas of soil surface covered with im-
pervious materials and extreme compression of soil
cover surface in cities. Reductive conditions in urban
soil covers get stronger when natural or lighting gas
escape (Adams and Roscoe, 1960; Hoeks,
1972; Kroger, 1975). Mainly roots of street trees
under pavement suffer from lack of oxygen. That is
why remedy in the form of passive air supply (pits
filled with gravel and peat) or active filling (turbation)
of soil substrate are recommended (Craul, 1991;
Hochmuth, 1967; Hunt et al, 1991; Colde-
rick et Hodge, 1991).

Zelikov and PSonnova (1962) described in-
creasing vegetation damage due to increasing soil com-
pression along a transect Puskino-Moscow from a fo-
rest landscape towards the city centre.

Zakrzewska (1971) documented reducing soil
pore size under compressed surface of urban soil cover.
Topsoil in park turfgrass in Warsaw had total porosity
57.9% and non-capillary porosity 13.3%. In contrast,
the same type of porosity in soil covers of street grassy
belts had 39.3% and 1.8%, respectively. She also found
that water capacity of park soil covers was 47.9% and
water capacity of street soil cover was only 35.9%.

It is believed that urban soil covers are drier than
their more natural counterparts in outskirts because of
decreased water infiltration, lower water capacity of the
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sandy substrate and a higher evapotranspiration in war-
mer urban mesoclimate. No particular concern regard-
ing water supply of urban vegetation was noted.

Just-Wolgast (1994) reported that investigated
grasses transpirated surprisingly more than tree species
in the city. The author also measured momentary soil
moisture in dependence on precipitation at the depths of
5, 50, and 90 cm under various species of urban trees.

Nossag (1971) measured soil moisture by gyp-
sum electrodes at depths of 10, 50, and 90 cm under
70-80 year old chestnut trees and grassy covers along
streets in a central part of Hamburg city. The measure-
ments indicated that turfgrasses obtained their water
mainly from a depth of 10 cm whereas the trees from
a depth of 50 cm in the investigated soil cover.

Suchara (1984) measured a year course of mo-
mentary moisture of soil covers in street tree bowls and
under park turfgrasses at a depth of 5, 50, and 95 cm
within the city of Prague. He found that deeper soil
layers of street soil covers were permanently moister
than soil covers in parks of the same depth.

Alkalization of urban soil covers

As mentioned earlier, within urbanized areas the soil
covers are enriched in building scree, mortar, plaster etc.,
materials containing bases, predominantly calcium and
magnesium. Increase in CaCO; content in soil covers from
the Warsaw outskirts towards the city centre is in Tab. 1.

Presence of CaCO; in urban soil covers causes
a good buffering capacity of the substrate in a moder-
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ately alkaline range (pH values 6.8-8.0). That is why
active reaction of urban soil covers reaches values just
in the range.

Additional bases get into urban soil covers along
streets which are treated by de-icing salts (NaCl, CaCl,,
Ca.Mg acetates) in winter. Active reaction of street soil
covers can then even exceed the pH value of 8.0.

Base saturation of an exchange complex of urban
soil covers reaches 80-95% and Ca, Na, Mg and (K)
are the dominant ions saturating the complex (Pru-
sinkiewicz and Pokojska, 1989; Krieter,
1993; Konecka-Betley et al., 1984). However,
saturation of the exchange complex by Na* may cause
the structure loss of affected soil covers.

Suchara (1983a) found significantly higher pH
(H,0) values and Ca** content in street soil covers in
contrast to the covers in parks in Prague. He presented
buffering curves for both, street and park soil covers.

Higher CaCO5 content and alkalinity of urban soil
covers may limit proper growth of such plant species
that require noncalcareous and acid soils (e.g. some of
Rhododendron, Magnolia, Erica, Calluna etc. species).

Eutrophization and contamination

Natural element cyclings between soil and vegeta-
tion are restricted or entirely eliminated in urban habi-
tats. However, due to human activities not only nutrients
but undesirable elements and compounds, pollutants, in-
put to urban soil covers as well. ¢

When ash, compost, sewage sludges and similar
substances were applied in gardens, parks, cementeries
etc. the soil covers become rich in macroelements. Ad-
ditional input through atmospheric deposition of the
clements must be taken into account within urban areas
(Blume, 1982; Diez, 1982).

Urban soil covers had higher content of N, P,
K compared to their more natural counterparts in out-
skirts. For example, Komornicki (1986) reported
about increased contents of the elements in all profiles
of soil covers in ,,Planty” garden area of the city of
Krakéw. It is interesting that the most important source
of K of soil covers in Siberian cities is a soap water
poured away around buildings (Gantimurov,
1960). Enrichment of urban soil covers by other bases
was mentioned earlier.

Urban air (NH,),SO, aerosol, acid rain, sulphates
and thiosulphates added to de-icing salts (anticorrosi-
ves) supply abundantly urban soil covers by S (Do-
brzanski et al.,, 1976; Zelikov, 1964; Ze-
mljanickij, 1963).

Gantimurov and BaSirova (1964) gathered
results of physical, chemical, and microbiological inves-
tigations of soil covers in Russian cities (Moscow, St.
Peterburg, Kazan, Omsk, Novosibirsk etc.) Increased con-
tent of macroelements in the soil covers was observed.

Trace elements and various pollutants get into urban
soil covers from local sources of environmental pollu-
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tion. Well-known is contamination of street soil covers
by de-icing salts, mainly by NaCl. Concentrations of
Na and CI ions exceeding 2,000 mg/kg have been often
observed along urban streets. No wonder that foremost
sensitive street trees (Tilia, Acer, Aesculus) suffer from
saline, osmotic, ion stresses, unfavourable soil struc-
ture, regardless of additional pollutants, deficit of soil
oxygen etc. (Dobson, 1991; Gandert, 1985;
Hofrasta et Smith, 1984; Mayer and Hos-
ter, 1980; Scott, 1980 and many others).
Suchara (1983b) published a year course of CI”
content in street and park soil covers at the depth of 5,
50, and 95 cm, within Prague.

Many metals contaminate urban soil covers, most
markedly in the vicinity of rush streets. E.g. Hopke
et al. (1980) gave content (8M HNOj; extracts) of
36 metals presented in street dust of the Illinois city.
Heavy metal contamination of urban soil covers will be
taken up in more detail in the next paper.

Bromides, dioxin, oil drops, and other various types
of hydrocarbons etc. are the other pollutants of urban
soil covers.

Herbicide and pesticide residues, which may be
transported on humine or colloidal tracers to under-
ground water (Ballard, 1971; Vinten et al., 1983),
are to be mentioned (Carey, 1979; Carey et al,
1979).

Changes in soil biology

The great disturbance of natural soil the great pre-
sumable changes in diversity and activity of soil orga-
nisms. Zukowska-Wieszczek (1980) found
both, lower number of microorganisms and their de-
creased enzymatic activities in street soil covers as op-
posed to soil covers of urban parks in the city of War-
saw.

Zimny and Zukowska-Wieszczek (1983a)
found the lowest activity of dehydrogenase in soils of
tree bowls in pavement, the average activity in park
lawns and near park trees and the highest activity in
allotment gardens with roses and tomatoes within the
Warsaw city. The same authors (Zimny and Zu-
kowska-Wieszczek, 1983b) determined activity
of cellulase, dehydrogenase and urease in soils of seven
stations in Warsaw. The lowest enzyme activities were
found to be in the most degraded soils of street side lawns.

Among pollutants, salinity may significantly influ-
ence biology of soil covers along streets. Giinter and
Wilke (1980) reported, however, that dehydrogena-
se, alkylsulphatase and urease enzyme activities in for-
est 02 horizons experimentally treated by NaCl loads
decreased at relatively high salt concentrations which
usually may not have been reached in street soil covers.

Suchara (1987) observed the speed of cellulose
decay in street and park soil covers under natural and
experimental conditions. Surprisingly, decomposititn
of cellulose in soil covers of street tree bowls ran sig-
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nificantly faster than in soil covers of Prague parks.
This phenomenon was explained by the deficit of or-
ganic matter pool for cellulolytical soil organisms in
street tree bowls without any herbaceous cover.

On the contrary, polluted urban environment may be
beneficial for several soil microorganisms. For exam-
ple, bacteria of the genus Pseudomonas which oxidize
CO were found to be abundant in urban soil covers
probably due to elevated CO levels (Nozhevniko-
va and Yurganov, 1978).

Golovaceva et al. (1986) found increased ac-
tivities of sulphate-reducing bacteria (Desulfotomacu-
lum and Sulfobacillus) in heated urban soil substrate
along heating pipe system within Moscow city.

Schulte et al. (1989) investigated an occurrence
of individual worms, snails and insect groups in seven
soil-vegetational environments of Bonn-Bad Godes-
berg urban habitats. The highest diversity of species
under ivestigation was found to be at soil covers not
explored for a longer time.

Finally, risky soil organisms (pathogene bacteria, pats’
parasites, mites etc.) may survive in some forms in urban
soil covers for a long time. Prochacki and Bie-
turiska (1968) observed in park soil covers in Szczecin
city abundant occurrence of Keratomyces (Trichophyton)
ajelloi, a keratinolytic fungi decaying animals keratine.

ELEMENTARY URBAN PEDOTYPES

One can notice at similar places in cities similar
types of soil covers forming by predominant agents of
human activities. Blume et al. (1981) distinguished
following types of urban soil covers which had got
their own typical characteristics: rests of forest, field
and bank soils, fallows on building scree, soil covers
of parks, streets, railway stations, cementeries and se-
ven other types in built-up areas.

Degree of difference in individual urban pedotypes
from their natural conterparts can be expressed in terms
of ,,hemerobic* (gr. cultured live) which were used by
Julas to distinguish diverse levels of disturbance of na-
tural vegetation. By analogy, Blume (1975), Blume
and Sukopp (1976) applied the six-grade scale from the
term ,.,ahemerobous” (for original) to ,,polyhemerobous*
(for the most disturbed) at individual urban pedotypes.

URBAN SOIL COVERS CLASSIFICATION

Anthropogenous and mainly urban soil covers which
cover larger and larger areas were ignored in soil taxo-
nomic systems for a long time. That is why urban soil
covers were either coordinated to the most similar natu-
ral soil types or, later, special terms were given to them.
Most common names such as Rough Undeveloped
Urban Soil, (Depo-)Pararendzine, (Depo-)Regosol, An-
thropic Epipedon, Cultisol, Hortisol, Regosol, Necro-
sol, Technogenous Soil etc. were used.
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Recently, antropogenous soil covers have got their
own unit ,Anthrosols” in soil classification systems
(Kosse, 1986).

Formerly Konecka-Betley et al. (1984) at-
tempted to introduce some classification of soil covers
in Warsaw city. In section of Anthropogenic soil
classes Urbanosols and Industrosols, and Kulturosols
were distinguished. Urban soil covers under urban fo-
rests, parks, buildings, streets etc. ranked into the for-
mer, urban arable soil and soil covers of orchards
ranked into the latter class. Topical Polish system of
soil classification (Trzcinski, 1989) classicied man-
-affected soils into the unit (division) of Anthropogenic
Soils including an order of Culture Earth Soils (Hortisols,
Rigosols types) and an order of Industrial Earth and Ur-
banistic Soils (types with unformed profile, humous soils,
Pararendzinas, and anthropogenic saline soils).

Hollis (1991) distinguished 19 characteristics of
urban soil covers which are the most important from
the point of view of soil taxonomy. He also gave more
details about individual national and international sys-
tems of urban soil covers classifications.

Other information about features of urban soil co-
vers can be found in some of the most recent overviews
(Blume, 1993; Bullock and Gregory 1991;
Craul, 1985).

SOIL COVERS OF CHOSEN PLACES IN PRAGUE

To complete the survey some results of analyses of
soil covers in Prague follow below.

MATERIAL AND METHODS

18 pits (P1-P18) were dug in the following four park
and an urban forest in Prague in 1989:

P1-P2 Park Karlovo ndmésti: the place urbanized in
the 14th century, the park founded in 1843-1885 at the
place of a former market. Anthropogenous substrates
filled and spread on a terrace of Vltava river. Altitude
200-213 m a.s.1., area 45,000 m>. Under recreational and
pollution loads.

P3-P5 Riegrovy sady: a park established in 1904-
1908 at a place of former gardens, orchards and fallow
with a slate rock. Original topsoil scrapped and new
substrates were respread. Altitude 235-267 m as.l,,
area 140,000 m?, moderate inclinations of various ori-
entation dominance. Explored for recreation.

P6-P8 Havlickovy sady: a park founded in 1871-
1888 on southern slopes of former gardens and vine-
yards. Altitude 199-245 m a.s.l., area 100,000 m%. At
the top is a parterre, southern exposition prevails. Un-
der recreational load, in the valley of Boti¢ brook as-
sumed increased environmental pollution.

P9-P12 Stromovka: a park established in 18301885 at
an area of meadows, fields and pond, former a king deer-
-park with flooded plain forest at the Vltava river bank.
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Altitude 179-216 m as.l., area 830,000 m”. Wet valley
planes and eastern slopes crossed by two railways enbank-
ments. Affected by recreational and pollution loads.

P13-P18 Krésky les: a forest park at boundary of an
area built-up in the first half of the 20th century. Origi-
nal oak forest with spruce plantations on Proterozoic
slate. Altitude 200-310 m a.s.l., area 2,000,000 m
A central top plateaus and slopes of various inclination
and orientation. Recreational activities, mean environ-
mental polution levels.

Profiles of soil covers were described and soil sam-
ples for analyses were taken. Except samples from the
pits, there were collected other soil samples from the
depth of 10-15 cm for physical, chemical and micro-
biological analyses. The latter soil samples were col-
lected in autumn of 1986 and repeatedly at the same
places in spring of 1988. Each sample consisted of
10 subsamples (within the place of 300 mz). Soil sam-
ples were taken from grassy areas, and under shrub and
tree canopies in the parks. In streets adjacent to the
parks soil samples were taken from tree bowls (along
each street 10 subsamples from 5 bowls). Top soil sam-
ples are marked T1-T20, a list of localities is presented
in tables of results.

To document texture of street dust and soil covers
affected by the street dust deposition, street dust and

topsoil samples were collected along three streets and
street grassy belts for analyses.

Following methods were used:

Description of soil profiles according to the national
methods of soil investigations (Némedek et al.,
1967), interpretation matched to Soil Taxonomy (Soil
Survey Staff, 1975), e.g. soil colour, roots presence.
Textural classes (chart in Fig. 38, p. 471) when differ-
ing from the national interpretation are in brackets.

Momentary moisture of earth samples was determi-
ned by weighing before and after drying-up.

In air-dried fine earth fraction (£ 2mm in diameter)
the following features were determined:

— particle size fractions according to Casagrande

— active soil reaction potentiometrically in suspension
of 10 g fine earth with 20 ml cold boiled deionised
water after 5 minutes

— exchange reaction in suspension of 10 g fine earth
and 20 ml 0.01M CaCl, after 30 minutes of shaking

— chlorides by a chloride selective electrode in an ex-
tract 5 g : 20 ml

- total C,, after acid-dichromate digestion and titration
with Na28203

— total N paralelly with C after digestion and distillati-
on (Parnas-Wagner), absorbed ammonium determi-
ned by titration with H,SOy, Tashiro indicator used

11. Some physical characteristics of chosen park and street topsoil (in the depth of 10-15¢m) within Prague in autumn 1986 and spring 1988

i Particle-size categories (%,

R Bul;/g’e"gs“y V::i:;%ghT%?‘:) <0.001 | 0.01-0.05 o.gos-o.l( )0. 1-2.0 mm “l’\g(‘)sm“ﬁ'?‘}%)

1986 1988 [1986 1988|1986 1988|1986 1988|1986 1988|1986 1988 | 1986 1988
Street tree bowls:
T1 U sjezdového palice 2.6307 25979 | 18 23 |27 24 |19 15 8 6 | 46 55 | 27.8 10.0
T2 NibfeZi B. Engelse 25755 25555 (13 10 [ 23 23 |14 17 | 10 8 | 53 52| 141 31
T3 Jednd 26326 2.6321 | 32 24 | I5 19 | 1l 9 7 7|67 65 6.6 6.8
T4 VrSovickd 2.5955 2613729 28 |16 14 7 5 4 4 (73 77 7.5 59
TS5 VarSavskd 26978 26445 ( 22 14 | 17 18 5 7 4 3174 72 9.1 6.5
T6 Italskd 2.6300 2.6341 | 26 22 |20 25 [ 10 14 4 6 [ 66 55 | 183 8.2
T7 Anglickd 26398 26248 [ 23 16 | 15 18 [ 10 13 6 10 [ 69 59 | 117 5.9
Streets average 26288 26147 | 23 20 | 17 17 | 11 11 6 6 | 67 65 | 13.6 7.1
T8 Stromovka, wet meadows 26119 25813 4 8 | 41 36 | 37 33 9 8 1323 | 48.1 24.6
T9 Krésky les, glades 26011 25972 6 8 | 28 25 |28 30 9 7135 38| 218 13.4
T10 Stromovka, turfgrasses 2.5857 26298 3 2 (35 38|35 34|12 8§ [ 18 20 [ 208 12.2
T11 Havli¢kovy sady, turfgrasses | 2.6104 26218 | Il 10 | 29 20 [ 22 19 8 10 | 41 51 | 213 10.1
T12 Riegrovy sady, turfgrasses 26118 2.6164 8 9 |40 35|21 22 8 8 [ 31 35 17.7 8.0
T13 Karlovo ndm., turfgrasses 2.5970 26082 [ 6 8 |32 27|21 IS 6 741 48 | 163 10.1
Turfgrasses average 2.6030 2.6091 6 7134 32|27 24 8 7|30 36 (243 13.1
T14 Krésky les, oak forest 2.5840 2.6050 | 4 4129 26 (21 17 8 6 | 42 51 1.5 12.8
TI5 Krésky les, spruce forest 26172 26014 [ 2 4 |31 34 (27 22|10 6|32 38| 117 8.7
T16 Havlickovy sady, shrubs 25532 25939 21 27 |32 2022 20 7 5139 55 14.1 12.8
T17 Havli¢kovy sady, shrubs 25845 26006 | 19 19 (28 24 | 15 15 7 11 |50 54| 112 11.8
T18 Stromovka, shrubs 26449 26385 | 18 16 | 18 15 7 7 5 8 |70 68 [ 13.0 44
T19 Riegrovy sady, shrubs 25591 26162 ( 28 28 | 31 32 (10 11 5 5|54 52 7.0 73
T20 Karovo ndm., shrubs 25866 26032 ( 19 14 [ 29 24 (16 17 5 8 | 50 5I 13.0 10.1
Woody species average 25899 26084 | 16 16 | 28 25 [ 17 15 7 7|48 53 11.6 57
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1. Park turfgrass, grass cover 90%, inclination 0°

0-9 cm: very dark gray (10YR 3/1) if moist and dark grayish (I0YR 4/2) when dry, fine/medium granular
structure, sandy loam (loam), gravel <10%, dry, slightly hard, many fine grass roots, earthworms
activity, clear wave boundary.

9-39 cm:  dark brown (10YR 3/3) and grayish brown (10YR 5/2) when dry, medium granular structure, sandy
loam, gravel and brick debris ca. 10%, dry, hard, in the upper third common fine roots, gradual
transition

39-90 cm:  dark brown (10YR 3/3) and brown (10YR 5/3) if dry, fine subangular blocky structure, sandy loam,
gravel, pieces of building material and potsherds fragments 10-15%, moist, firm, a few medium

tree roots.
Characteristics Sl degth ()
0-5 20-25 50-55 80-85
Particle size distribution analysis (%)
diameter < 0.01 mm 27 26 18 21
0.01-0.05 mm 33 21 23 7
0.05-0.25 mm 8 6 8 6
0.25-2.0 mm 32 47 58 66
Bulk density (gm/cm?) 2.398 2.559 2,619 2.669
Active reaction (pH-H,0) 6.98 7.34 7.69 7.85
Exchange reaction (pH-CaCl,) 6.69 6.87 7.09 7.26
Total C, (%) 6.1 29 1.1 0.9
Total N (%) 0.174 0.106 0.011 0.013
K extract 2M HNO, (mg/kg) 770 326 394 485
Ca extract 2M HNO; (mg/kg) 5,890 5,280 17,400 2,060
Mg extract 2M HNO, (mg/kg) 121 600 691 53

2. Park turfgrass, grass cover 85%, inclination 0°

0-10 cm: very dark gray (10YR 3/1) and dark grayish (10YR 4/2) when dry, medium granular Structure,
loamy sand (sandy loam), gravel < 10% (building debris and glass potsherds, dry, slightly hard,
many fine roots, abrupt smooth transition

10-32 cm:  very dark grayish brown (10YR 3/2) and brown (10YR 4/3) when dry, medium granular structure,
sandy loam, gravel and man-made fragments < 10%, dry, sligthly hard, common fine roots, earth-
worms activity, clear transition

32-67 cm:  dark brown (10YR 3/3) and brown (10YR 5/3) if dry, coarse granular structure, sandy loam, gravel
15-20%, individual building stones and debris of Cenomanian and Turonian marl (,,B&lohorské*
layers), moist, firm, locally brownish yellow clayey fillers, slightly sticky and plastic, few medium
tree roots, clear transition

67-90 cm:  brown (10YR 4/3) and yellowish brown (10YR 5/4) if dry, fine prismatic structure, loamy sand
(sandy loam), gravel and building scraps fragments ca. 10%, moist, firm.

Characteristics el degah ().
0-5 20-25 50-55 80-85
Particle size distribution analysis (%)
diameter < 0.01 mm 19 23 29 10
0.01-0.05 mm 21 21 9 12
0.05-0.25 mm 9 7 6 7
0.25-2.0 mm 49 49 56 61
Bulk density (gm/cm?) 2.405 2.600 2.703 2.664
Active reaction (pH-H,0) 6.40 7.34 7.58 7.84
Exchange reaction (pH-CaCl,) 6.05 6.92 7.09 7.20
Total C, (%) 73 22 1.0 0.9
Total N (%) 0.227 0.068 0.018 0.014
K extract 2M HNO; (mg/kg) 853 301 390 517
Ca extract 2M HNO; (mg/kg) 37,30 4,440 7,290 27,900
Mg extract 2M HNO, (mg/kg) 58 54 100 66

ZAHRADNICTVI, 22, 1995 (1): 21-40 27



3. Park turfgrass, grass cover 85%, inclination/orientation 10°/N

0-10 em:  very dark grayish brown (10YR 3/2) and grayish brown (2,5Y 5/2) when dry, medium granular
structure, loam, gravel <10%, dry, sligthly hard, many fine roots, earthworms activity, clear wavy
boundary

10-45 em:  dark brown (10YR 3/3) and grayish brown (2.5Y 5/2) when dry, medium granular structure, loam,
gravel, building scraps and potsherds <10%, dry, very hard, few fine roots in the upper half, clear
transition

45-76 cm:  very dark grayish brown (2.5Y 5/4) and light olive brown (2.5Y 5/4) if dry, medium granular
structure, clay loam, gravel 10%, moist, firm, clear wavy transition

76-85 cm:  dark grayish brown (2.5Y 4/2) and light olive brown (2.5Y 5/4) when dry, medium granular/suban-
gular blocky structure, gravelly sandy loam, very coarse sand and gravel ca. 35%, moist, very firm.

Soil
Characteristics bildepth (¢m)
0-5 20-25 50-55 80-85

Particle size distribution analysis (%)
diameter < 0.01 mm 33 40 50 23

0.01-0.05 mm 26 17 14 10

0.05-0.25 mm 6 4 5 7

0.25-2.0 mm 35 39 31 60
Bulk density (gm/em®) 2.476 2.678 2.757 2.687
Active reaction (pH-H,0) 6.02 6.64 7.11 7.18
Exchange reaction (pH-CaCl,) 573 591 6.36 6.54
Total C,, (%) 52 1.7 0.8 0.4
Total N (%) 0.145 0.046 0.012 0.012
K extract 2M HNO; (mg/kg) 534 162 200 106
Ca extract 2M HNO, (mg/kg) 2,700 2,080 1,920 1,060
Mg extract 2M HNO, (mg/kg) 502 486 419 444

4. Park turfgrass, grass cover 90%, inclination/orientation 10°/N

0-8 cm:

8-43 cm:

43-60 cm:

60-75 cm:

very dark grayish brown (10YR 3/2) and grayish brown (10YR 5/2) if dry, medium granular
structure, loam, individual gravel fragments, ceramic and glass potsherds <10%, dry, slightly hard,
carthworms activity, many fine grass roots, clear transition

very dark grayish brown (2.5Y 3/2) and grayish brown (2.5Y 5/2) when dry, medium granular
structure, loam, gravel and building scraps <10%, dry, hard, in the upper half common fine grass
roots, earthworm activity, diffuse transition

olive brown (2.5Y 4/4) and yellowish brown (10YR 5/4) if dry, medium granular structure, clay
loam, gravel and man-made potsherds <10%, moist, firm, clear transition

very dark grayish brown (2.5Y 3/2) and light olive brown (2.5Y 5/4) when dry, fine/medium
prismatic, slaty, clay in chinks of weathering slate, wet, slightly sticky and slightly plastic, in the
upper part few medium tree roots, peds and fragments coated with rusty spots.

Characteristics Sl depth {oih)
0-5 20-25 50-55 80-85
Particle size distribution analysis (%)
diameter < 0.01 mm 32 43 S1 not analysed
0.01-0.05 mm 18 14 14
0.05-0.25 mm 5
0.25-2.0 mm 45 39 30
Bulk density (gm/cm?) 2.560 2.720 2772
Active reaction (pH-H,0) 597 7.44 7.49
Exchange reaction (pH-CaCl,) 5.39 6.65 6.59
Total C,, (%) 5.1 1.2 0.5
Total N (%) 0.130 0.023 0.013
K extract 2M HNO; (mg/kg) 275 160 1,170
Ca extract 2M HNO; (mg/kg) 2,360 2,300 1,790
Mg extract 2M HNO, (mg/kg) 516 444 395
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S. Park turfgrass, grass cover 90%, inclination/orientation 5°/S

0-9 cm: very dark grayish brown (10YR 3/2) and grayish brown (2.5Y 5/2) if dry, medium granular
structure, loam, gravel and glass potsherds <10%, dry, hard, many fine grass roots, clear wavy
boundary

9-34 cm: dark brown (10YR 3/3) and light olive brown (2.5Y 5/4) when dry, medium granular structure,
loam, gravel and building scraps fragments ca. 10%, dry, hard, common fine roots in the upper
half, gradual transition

34-60 cm:  very dark grayish brown (2.5Y 3/2) and brown (10YR 5/3) when dry, medium subangular blocky
structure, clay (clay loam), gravel 15%, dry, hard, few medium tree roots, clear wavy transition

60-85 cm:  dark grayish brown (2.5Y 4/2) and brown (10YR 5/3) if dry, fine/medium subangular blocky
structure, clay loam (silty clay), very coarse sand and pebbles 15%, moist, firm.

Characteristics Soll depths (evd)
0-5 20-25 50-55 80-85
Particle size distribution analysis (%)
diameter < 0.01 mm 38 39 50 73
0.01-0.05 mm 20 15 10 11
0.05-0.25 mm 7 8 3 3
0.25-2.0 mm 35 38 37 13
Bulk density (gm/cm") 2.508 2.695 2.762 2.821
Active reaction (pH-H,0) 6.07 7.25 7.65 6.84
Exchange reaction (pH-CaCly) 5.62 6.62 6.93 6.34
Total C,, (%) 6.1 1.9 0.6 0.4
Total N (%) 0.200 0.062 0.014 0.014
K extract 2M HNO, (mg/kg) 571 272 177 143
Ca extract 2M HNO, (mg/kg) 3,490 2,860 2,060 1,500
Mg extract 2M HNO, (mg/kg) 599 552 688 859

6. Park turfgrass, grass cover 90%, inclination/orientation 5°/S

0-11 cm:  very dark gray (10YR 3/1) and grayish brown (2.5Y 5/2) when dry, fine/medium granular structure,
sandy loam, gravel <10%, dry, slightly hard, many fine grass roots, earthworms activity, clear wavy
boundary

11-33 cm:  very dark grayish brown (2.5Y 3/2) and grayish brown (2.5Y 5/2) when dry, medium granular
structure, loam gravel and glass potsherds <10%, dry, hard, common fine roots of grass, diffuse
transition

33-75 cm:  very dark grayish brown (2.5Y 3/2) and grayish brown (2.5Y 5/2) when dry, medium granular
structure, loam (sandy loam), in the lower half occasionally rusty spots on peds and fragments,
gradual slanting boundary

75-90 cm:  dark brown (10YR 3/3) and yellowish brown (10YR 5/4) if dry, weathering Proterozoic slate with
moist clay in slots, at the bottom parent rock.

Characteristics Solldopti few)
0-5 20-25 50-55 80-85
Particle size distribution analysis (%)
diameter < 0.0l mm 28 33 32 not analysed
0.01-0.05 mm 12 24 17
0.05-0.25 mm 8 9 3/
0.25-2.0 mm 40 38 44
Bulk density (gm/cm®) 2.582 2.705 2718
Active reaction (pH-H,0) 5.63 6.36 6.76
Exchange reaction (pH-CaCl,) 5.14 5.76 6.11
Total C,, (%) 3.7 0.9 0.6
Total N (%) 0.045 0.027 0.018
K extract 2M HNO, (mg/kg) 246 161 163
Ca extract 2M HNO; (mg/kg) 1,890 1,820 1,810
Mg extract 2M HNO, (mg/kg) 83 86 68
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7. Park turfgrass, grass cover 90%, inclination/orientation 10°/S

0-15 cm:

15-55 cm:

55-95 cm:

very dark gray (10YR 3/1) and grayish brown (2.5Y 5/2) when dry, fine granular structure, loam,
gravel (10%), dry, slightly hard, many fine grass roots, earthworms activity, clear wavely boundary

very dark grayish brown (10YR 3/2) and light olive brown (2.5Y 5/4) when dry, medium granu-
lar/subangular blocky structure, loam (sandy clay loam), gravel, building scraps and man-made
potsherds 10%, dry, hard, common fine roots in the upper half, earthworms activity, diffuse tran-
sition

dark grayish brown (2.5Y 4/2) and light olive brown (2.5Y 5/4) when dry, medium crumb, loam
(clay loam), gravel and pebbles 25%, moist, (very) firm.

Characteristics Soil depthi(em)
0-5 20-25 50-55 80-85
Particle size distribution analysis (%)
diameter < 0.0l mm 32 41 42 44
0.01-0.05 mm 25 11 16 16
0.05-0.25 mm 5 6 6 5
0.25-2.0 mm 38 42 36 35
Bulk density (gm/cm?) 2.571 2.695 2.728 2.743
Active reaction (pH-H,0) 5.64 6.29 6.67 6.51
Exchange reaction (pH-CaCl,) 5.28 5.70 5.99 5.85
Total C, (%) 3.8 1.1 0.8 0.9
Total N (%) 0.121 0.042 0.013 0.016
K extract 2M HNO, (mg/kg) 286 169 170 184
Ca extract 2M HNO, (mg/kg) 2,070 1,950 1,920 1,940
Mg extract 2M HNO; (mg/kg) 59 633 499 556

8. Park turfgrass, grass cover 85%, inclination/orientation (0°)/(SE)

0-10 em:  very dark gray (10YR 3/1) and dark grayish brown (10YR 4/2) when dry, fine granular structure,
loam (clay loam), gravel <10%, very dry, soft, many fine roots, clear wave boundary
10-40 cm:  very dark grayish brown (2.5 3/2) and brown (10YR 4/3) when dry, medium granular structure,
loam, gravel, ceramic and glass potsherds 10%, dry, hard, common fine grass roots in the upper
half, clear transition
40-55 cm:  dark brown (10YR 3/3) and brown (10YR 4/3) when dry, medium subangulary blocky structure,
loam, gravel and man-made fragments 15%, dry, (very)hard, earthworms activity in the upper third,
clear transition
55-85 cm:  brown (10YR 4/3) and yellowish brown (I0YR 5/4) if dry, medium prismatic, loam, moist, firm,
few medium tree roots in the upper part.
Characteristics Soil. depth'(Em)
0-5 20-25 50-55 80-85
Particle size distribution analysis (%)
diameter < 0.0l mm 41 37 32 42
0.01-0.05 mm 20 18 18 21
0.05-0.25 mm 5 8l 6 5
0.25-2.0 mm 34 40 44 32
Bulk density (gm/cm?) 2.462 2.590 2.640 2.692
Active reaction (pH-H,0) 5.77 6.63 7.53 7.64
Exchange reaction (pH-CaCl,) 544 6.01 6.88 6.91
Total C,, (%) 54 1.8 1.1 0.7
Total N (%) 0.121 0.041 0.016 0.016
K extract 2M HNO; (mg/kg) 295 197 232 215
Ca extract 2M HNO, (mg/kg) 3,420 2,650 3,540 2,260
Mg extract 2M HNO; (mg/kg) 577 543 476 524
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9. Park turfgrass, grass cover 85%, inclination/orientation 5°/NE

0-11 cm: very dark gray (10YR 3/1) and dark grayish (2.5Y 4/2) when dry, fine granular structure, sandy
loam, very coarse sand, gravel and building scraps <10%, dry, slightly hard, many fine roots, clear
wavy boundary

11-40 em:  dark brown (10YR 3/3) and (10YR 5/3) if dry, fine granular structure, sandy loam, very coarse
sand and pebbles 10-15%, dry, hard, few fine roots, earthworms activity, diffuse transition

40-85 cm:  dark yellowish brown (10YR 4/4) and yellowish brown (10YR 5/4) if dry, structurless/(very fine
granular structure), loamy sand (sandy loam), very coarse sand and pebbles ca. 15%, in bottom
part individual stones, moist, noncoherent, earthworms activity in the upper half.

Characteristics Al e i)
0-5 20-25 50-55 80-85
Particle size distribution analysis (%)
diameter < 0.01 mm 22 22 26 14
0.01-0.05 mm 23 23 11 8
0.05-0.25 mm 10 13 9 13
0.25-2.0 mm 45 48 54 65
Bulk density (gm/cm?) 2.399 2.601 2.629 2.688
Active reaction (pH-H,0) 6.76 6.90 6.24 6.31
Exchange reaction (pH-CaCl,) 6.32 5.16 5.26 5.34
Total C, (%) 59 %) 0.3 0.04
Total N (%) 0.115 0.019 0.007 0.002
K extract 2M HNO, (mg/kg) 219 69 68 84
Ca extract 2M HNO; (mg/kg) 2,370 630 430 430
Mg extract 2M HNO, (mg/kg) 527 293 267 367

10. Park turfgrass, grass cover 90%, inclination 0°

0-10 cm:  very dark gray (10YR 3/1) and grayish brown (2.5Y 5/2) when dry, medium granular structure,
sandy loam (silty loam), gravel <10%, dry, hard (trampled), many fine grass roots, earthworms
activity, gradual transition

10-30 cm:  dark brown (10YR 3/3) and brown (10YR 5/3) when dry, medium granular structure, sandy loam
(silty loam), gravel ca. 10%, dry, hard, common fine roots, earthworms activity, gradual transition

30-50 cm:  dark brown (10YR 3/3) and brown (10YR 5/3) when dry, medium granular structure, sandy loam
(sandy clay loam), gravel 10%, individual cobble stones in the upper dry half, in the lower half
moist and with peds coated with rust spots, few fine grass roots, clear boundary

50-70 cm:  slate fragments and weathering Proterozoic slate (parent rock) coated by rusty spots.

Characteristics Sl
0-5 20-25 50-55 80-85
Particle size distribution analysis (%)
diameter < 0.0l mm 29 38 28 not analysed
0.01-0.05 mm 41 42 19
0.05-0.25 mm 14 11 13
0.25-2.0 mm 16 9 30
Bulk density (gm/em?) 2.429 2.674 2.689
Active reaction (pH-H,0) 6.15 6.62 8.04
Exchange reaction (pH-CaCl,) 573 592 7.24
Total C, (%) 6.5 1.3 0.7
Total N (%) 0.088 0.031 0.007
K extract 2M HNO, (mg/kg) 697 164 155
Ca extract 2M HNO; (mg/kg) 2,650 1,590 3,690
Mg extract 2M HNO, (mg/kg) 648 929 667
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I 1. Park turfgrass, grass cover 90%, inclination 0°

0-15cm:  very dark gray (10YR 3/1) and grayish brown (2.5Y 5/2) when dry, medium granular structure,
sandy loam, very coarse sand and pebbles <10%, dry, hard, many fine grass roots, earthworms
activity, clear wavy boundary
15-36 cm:  very dark grayish brown (10YR 3/2) and yellowish brown (10YR 5/4) if dry, fine/medium granular
structure, sandy loam, very coarse sand and pebbles <10%, moist, common fine grass and few
medium tree roots, earthworms activity, in the depth of 30 cm seldomly black manganese ,shots*“,
diffuse transition
36-90 cm:  dark brown (10YR 3/3) and yellowish brown (10YR 5/4-6) when dry, structurless, sand (sandy
loam), moist, very friable, few medium tree roots.
Soil depth
Characteristics il depulfom)
0-5 20-25 50-55 80-85
Particle size distribution analysis (%)
diameter < 0.01 mm 21 23 20 16
0.01-0.05 mm 25 21 20 9
0.05-0.25 mm 12 16 18 15
0.25-2.0 mm 42 40 42 60
Bulk density (gm/cm?) 2.567 2.694 2723 2719
Active reaction (pH-H,0) 5.44 6.28 6.59 6.57
Exchange reaction (pH-CaCl,) 4.78 5.37 5.72 5.90
Total C,, (%) 39 0.7 0.3 0.2
Total N (%) 0.096 0.006 0.003 0.006
K extract 2M HNO; (mg/kg) 267 122 95 94
Ca extract 2M HNO, (mg/kg) 990 940 910 640
Mg extract 2M HNO; (mg/kg) 820 1,006 1,090 813

12. Wet bent-grass meadow, herbaceous cover 100%, inclination 0°

O0-11 cm:  very dark gray (10YR 3/1) and grayish brown (2.5Y 5/2) if dry, medium crumb structure, loam
(silt loam), gravel <10%, moist, friable, many fine bent roots, earthworms activity, clear wavy
boundary

11-43 cm:  dark brown (10YR 3/3) and brown (10YR 5/3) when dry, clay loam (silty clay loam), locally rusty
spots, gravel and pebbles 10-15%, wet, slightly sticky and plastic, in the upper half common and
in theylower one few bent roots, distinct appearance of gleying in the momentary oxidize layer,
abrupt smooth boundary

43-80 cm: olive gray (5Y 4/2) and 5Y 5/2 when dry, clay loam (loam), wet, sticky and plastic, fused,
groundwater table in the depth of 64 cm, abrupt smooth transition

80-100 cm: dark brown (I0YR 3/3) and yellowish brown (10YR 5/6) if dry, structurless, loamy sand, very
coarse sand, gravel and pebbles 30%.

Characleristics Soil.depth cm)
0-5 20-25 50-55 80-85
Particle size distribution analysis (%)
diameter < 0.01 mm 31 58 41 not analysed
0.01-0.05 mm 43 32 17
0.05-0.25 mm 1 5 7
0.25-2.0 mm 15 5 35
Bulk density (gm/cm?) 2.445 2712 2.704
Active reaction (pH-H,0) 5.27 5.58 591
Exchange reaction (pH-CaCly) 4.93 5.01 5.14
Total C,, (%) 7.2 0.8 0.3
Total N (%) 0.148 0.011 0.004
K extract 2M HNO; (mg/kg) 279 154 121
Ca extract 2M HNO,3 (mg/kg) 1,560 890 790
Mg extract 2M HNO, (mg/kg) 1,252 1,352 950
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13. Birch-hornbeam forest, E; cover 80%, E, cover 20%, inclination/orientation 15°/N

0-3 cm: dry organic (leaves litter) 01-02 horizons, layers L, F, H
3-7 cm: black (10YR 2.5/1) and very dark grayish brown (10YR 3/2) when dry, fine/medium granular
structure, loam (silt loam), dry, slightly hard, many fine grass roots, clear wavy boundary
7-32 cm:  yellowish brown (10YR 5/4) and very pale brown (10YR 7/3) when dry, medium granular structure,
sandy loam (silt loam), very coarse sand and gravel < 10%, dry slightly hard, few medium tree
roots, gradual transition
32-69 cm:  yellowish brown (10YR 5/4) and very pale brown (10YR 7/3) when dry, medium granular structure,
loam (silt loam), moist, firm, few medium tree roots, clear transition
69-80 cm:  dark yellowish brown (10YR 4/4) and pale brown (10YR 6/3) if dry, very coarse sand, gravel and
weathering parent rock (Proterozoic slate).
Characteristics Soil, el (em)
0-5 20-25 50-55 80-85
Particle size distribution analysis (%)
diameter < 0.01 mm 21 38 39 not analysed
0.01-0.05 mm 44 43 40
0.05-0.25 mm 19 9 8
0.25-2.0 mm 16 10 12
Bulk density (gm/cm?) 2.256 2.597 2.665
Active reaction (pH-H,0) 4.49 3.69 3.99
Exchange reaction (pH-CaCl,) 397 3.58 3.55
Total C,, (%) 9.9 0.6 0.1
Total N (%) 0.090 0.007 0.002
K extract 2M HNO, (mg/kg) 250 55 95
Ca extract 2M HNO, (mg/kg) 400 5 7
Mg extract 2M HNO, (mg/kg) 168 76 207

0-4 cm:
4-9 cm:

9-65 cm:

14. Oak pine forest, E; cover 75%, E, cover 10%, inclination 0" (top plateau)

dry organic litter (01-02)
black (10YR 2.5/1) and very dark grayish brown (I0YR 3/2) when dry, fine granular structure,
sandy loam (silt loam), gravel 10%, dry, incoherent, many fine roots, clear wavy boundary

yellowish brown (10YR 5/4) and very pale brown (I0YR 7/4) when dry, stony sandy loam (silt
loam) among stones and gravel fragments (85%), dry, soft, few medium tree roots.*

Characteristics Soll degih ()
0-5 20-25 50-55 80-85
Particle size distribution analysis (%)
diameter < 0.0l mm not analysed
0.01-0.05 mm
0.05-0.25 mm N.A N.A. N.A.
0.25-2.0 mm
Bulk density (gm/cm?) 1.970 2.574 2.655
Active reaction (pH-H,0) 3.67 4.06 4.00
Exchange reaction (pH-CaCl,) 3.18 3.69 372
Total C,, (%) 21.0 1.3 0.5
Total N (%) 0.284 0.003 0.004
K extract 2M HNO, (mg/kg) 280 66 73
Ca extract 2M HNO, (mg/kg) 440 50 30
Mg extract 2M HNO, (mg/kg) 127 35 48

N.A. - not analysed
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15. Spruce monoculture, E, cover 85%, E, cover 5%, inclination/orientation 5°/W

0-2 cm: dry spruce needles litter, L, F, H thin layers
2-7 cm: black (10YR 2.5/1) and dark grayish brown (10YR 4/2) if dry, loam, structurless, gravel < 10%,
common fine and medium roots of grass and spruces, clear wave transition
7-36 cm:  dark yellowish brown (10YR 4/4) and pale brown (10YR 6/3) when dry, medium subangular blocky
structure, clay loam (loam), gravel and coarse sand 10-15%, individual coarse chert fragments,
dry, hard, few medium spruce roots, diffuse transition
36-80 cm:  light yellowish brown (2.5Y 6/4) and light gray (2.5Y 7/2) if dry, sporadically white fillers of 1-4 cm
in diameter, medium prismatic structure, clay, gravel 10%, moist, aggregates covered with rusty spots,
few medium tree roots, in the depth of 70-80 cm distinguishable weathering slate fragments.
Soil depth
Characteristics off depth fom)
0-5 20-25 50-55 80-85
Particle size distribution analysis (%)
diameter < 0.01 mm 41 61 not analysed
0.01-0.05 mm N.A. 26 20
0.05-0.25 mm 12 9
0.25-2.0 mm 22 10
Bulk density (gm/cm?) 1.694 2.669 2.748
Active reaction (pH-H,0) 333 3.61 3.72
Exchange reaction (pH-CaCl,) 3.21 3.51 3.44
Total C,, (%) 39 0.8 0.3
Total N (%) 0.461 0.003 0.004
K extract 2M HNO, (mg/kg) 238 66 109
Ca extract 2M HNO; (mg/kg) 550 20 70
Mg extract 2M HNO, (mg/kg) 134 45 67

16. Birch pine forest, E; cover 70%, E, cover 60%, inclination 0° (top plateau)

0-3 cm: dry litter (01-02)
3-6 cm: black (10YR 2.5/1) and dark grayish brown (I0YR 4/2) if dry, structurless, sandy loam (loam),
dry, incoherent, common fine grass roots, clear wave boundary
6-35 cm:  brown (10YR 4/3) and pale brown (10YR 6/3) when dry, medium granular, loam, moist, firm, few
medium birch roots, gradual transition
35-85 cm:  yellowish brown (10YR 5/4) and (10YR 5/6) when dry, fine/medium prismatic structure, clay (clay
loam), coarse sand and gravel 10%, wet, slightly sticky and plastic, rusty spotted peds.
Characteristics Sail'depthi(cm)
0-5 20-25 50-55 80-85
Particle size distribution analysis (%)
diameter < 0.01 mm 32 52 42
0.01-0.05 mm N.A. 25 21 18
0.05-0.25 mm 9 6 7
0.25-2.0 mm 34 21 33
Bulk density (gm/cm?) 1.725 2.646 2.785 2.744
Active reaction (pH-H,0) 3.66 3.97 3.91 4.37
Exchange reaction (pH-CaCly) 3.09 3.58 3.45 3.69
Total C,, (%) 304 0.7 0.3 0.1
Total N (%) 0.477 0.003 0.002 0.003
K extract 2M HNO; (mg/kg) 360 44 172 170
Ca extract 2M HNO, (mg/kg) 810 40 70 140
Mg extract 2M HNO, (mg/kg) 183 25 139 383

N.A. - not analysed
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17. Oak forest, E; cover 75%, E, cover 90%, inclination/orientation 15°/W, upper edge of the slope

0-2 cm: dry oak leaves litter (01 and 02)

2-7 em: black (10YR 2.5/1) and dark grayish brown (10YR 4/2) if dry, very fine granular structure, sandy
loam, dry, incoherent, many very fine roots, clear wave transition

7-18 cm: yellowish brown (10YRS/4) and pale brown (10YR 6/3) if dry, fine granular structure, gravelly
sandy loam, individual coarse chert fragments, dry, slightly hard, common fine roots, clear irregular
transition

18-60 cm:  light olive brown (2.5Y 5/2) and light brownish gray (2.5Y 6/2) when dry, very coarse cherty and
sandy, sandy loam in slots, dry, slightly hard, few medium roots along upper transition.

Characteristics Seil dopth (cun)
0-5 20-25 50-55 80-85

Particle size distribution analysis (%)
diameter < 0.01 mm 17

0.01-0.05 mm N.A. 30 N.A. N.A.

0.05-0.25 mm 15

0.25-2.0 mm 38
Bulk density (gm/cm?) 2.526 2.636 2.682 2.699
Active reaction (pH-H,0) 447 4.03 4.16 4.39
Exchange reaction (pH-CaCl,) 3.90 3.51 3.69 3.75
Total C,, (%) 14.8 2.0 1.0 1.2
Total N (%) 0.221 0.034 0.017 0.025
K extract 2M HNO, (mg/kg) 332 102 101 128
Ca extract 2M HNO, (mg/kg) 630 130 70 100
Mg extract 2M HNO, (mg/kg) 212 94 78 146

N.A. - not analysed

18. Oak maple forest, E; cover 80%, E, cover 10%, inclination/orientation 5°/W, at a slope foot

0-5 cm: dry mineral litter

5-17 em:  very dark gray (10YR 3/1) and dark grayish brown (10YR 4/2) when dry, fine/medium granular
structure, loam, dry, slightly hard, common very fine and fine roots, evident sublayers of different
quality due to deposition of eroded material, diffuse transition

17-85 cm:  brown (I0YR 4/3) and pale brown (10YR 6/3) when dry, fine granular/structurless, sandy loam,
very coarse sand and gravel 10-20% according to deposited material, moist, friable, few fine roots
in the upper third, earthworms activity to ca. 25 cm.

Characteristics Solt depdh o)
0-5 20-25 50-55 80-85
Particle size distribution analysis (%)
diameter < 0.01 mm 14 23 20
0.01-0.05 mm N.A. 18 13 14
0.05-0.25 mm 6 8 12
0.25-2.0 mm 62 56 54
Bulk density (gm/cm?) 2.264 2.739 2.690 2.700
Active reaction (pH-H,0) 4.06 431 4.47 4.76
Exchange reaction (pH-CaCl,) 3.52 3.57 3.82 4.14
Total C,, (%) 9.7 1.3 0.7 0.5
Total N (%) 0.064 0.034 0.031 0.011
K extract 2M HNO, (mg/kg) 235 113 92 76
Ca extract 2M HNO, (mg/kg) 310 110 170 180
Mg extract 2M HNO, (mg/kg) 182 108 151 252

N.A. — not analysed
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— acceptable P according to Olsen (Olsen et al., 1954)

— Ca, Mg, K by AAS (VARIAN) in extract 2M
HNO4/6 hours

— cultivation of soil microorganism carried out at the
Institute of Hygiene and Epidemiology in Prague ac-
cording to the methods of its own (dr. Kldnova).
Additional information about used methods and

charts of location of taken soil samples can be found

in the research report (Suchara and Krdl, 1990).

RESULTS
Profiles of park soil covers

Description of the profiles and analytical results of
taken soil samples can be seen in Figs. 1-18.

Soil covers of chosen Prague parks (Fig. 1-18) show
significantly higher pH values, total C,, N, Ca, Mg,
and K contents in the bigger depth compared to the soil
of the outskirts forest park. In the latter, organic matter
with nutrients is stored in a relatively thin surface layer
(O and A horizons). Soil texture of individual profiles
differs in accordance with quality of anthropeic filled
materials and rests of original soil horizons. Krieter
(1993) gave in details differences between urban soil
covers and forest soils.

Characteristics of park and street topsoil

Tabs. II-1II give data about texture, reaction, and
some element content in top soil (depth of 10-15 cm)
under various vegetational cover in parks and in soil
cover of street tree bowls.

Tabs. II and III document how the type of urban
vegetation can influence some physical and chemical
properties of urban topsoil covers. Acumulation of or-
ganic matter decreases bulk density of a soil cover
(streets > turfgrasses > woody canopy). Clayey parti-
cles and momentary soil moisture decreased in the or-
der park turfgrasses > park woody canopy > street tree
bowls. Reaction increased from topsoils under woody
species through park turfgrasses to street tree bowls.
The most favourable C : N ratio occurred in soil covers
under turfgrasses (1 : 20-30) while in remaining soil
covers the ratio was found to be much wider (1 : 30-60).
The highest content of available P was revealed,to be
in topsoils under woody species in parks and in street
tree bowls, then followed park turfgrasses and the least
P content had forest soils. Finally, soil Cl concentra-
tions were significantly highest in street soil covers due
to effects of de-icing salts and chlorine/chloride content
in polluted urban atmosphere.

Tab. IV gathers results of microbial investigations
of the topsoils from Prague parks and streets.

111. Some chemical characteristics of chosen park and street topsoil (the depth of 10-15 cm) within Prague in autumn 1986 and spring 1988

Sample Locality rcA;ct:ivoen E:glgagic Tot(:;lb)c oK T?t‘;l)N ga.tirg P,ﬁg}ien) cl
pH-H,0 | pH-CaCl, ; g | mgkg
1986 1988 | 1986 1988 | 1986 1988| 1986 1988 | 1986 1988 |1986 1988(1986 1988
Street tree bowls:
T1 U sjezdového paldce 690 7.14 | 637 664 |49 3.1 |0.146 0086 [34:1 36:1| 76 30| 26 14
T2 Nibiezi B. Engelse 825 856|741 752|34 340050 0059 |69:1 58:1| 34 36]|503 248
T3 Jeénd 824 829 (759 758 |1.0 13| 0.020 0027 [47:1 S50:1|100 S8|272 257
T4 Vriovickd 7.65 827|717 73723 150037 0028 [63:1 54:1| 40 18| 52 261
TS5 VarSavskd 806 7.88 731 721|08 08| 0018 0036 |45:1 23:1| 34 26| I5 7
T6 Italskd 628 63259 593 |50 20| 0.064 0071 |78:1 28:1| 42 30| 71 55
T7 Anglickd 735 8231675 725|121 18| 0.044 0038 [48:1 48:1 64 52| 98 69
Streets average 753 786|694 707 (28 20| 0054 0049 |55:1 42:1| 56 36| 148 130
T8 Stromovka, wet meadows 538 567|510 553 |34 330128 0.104 |27:1 31:1] 16 30| 56 6l
T9 Krcsky les, glades 728 7.57 685 706 |24 210100 0083 |24:1 25:1 14 12| 28 6
T10 Stromovka, turfgrasses 537 651|483 597 (37 230157 0093 |24:1 25:1 12 18| 27 7
T11 Havlitkovy sady, turfgrasses | 6.20 6.39 | 573 586 | 3.4 32| 0129 0120 |27:1 27:1| 22 24| 19 8
T12 Riegrovy sady, turfgrasses | 6.52 6.84 | 6.00 635 [ 3.8 29| 0.144 0108 [26:1 27:1| 20 18| 14 9
T13 Karlovo ndm., turfgrasses 7.11 745|687 692 (45 38| 0150 0.127 |30:1 30:1| 80 S0| 28 6
Turfgrasses average 631 674|590 628 |35 340135 0.106 [26:1 27:1| 27 25| 29 16
T14 Krésky les, oak forest 4.11 403|356 367 (13 1.0 0.025 0.022 |53:1 47:1 3 3 6 4
T15 Krésky les, spruce forest 375 361 (328 353|18 120029 0022 |61:1 56:1 8 30 14 15
T16 Havlickovy sady, shrubs 535 7.04|472 65037 3.1 (0120 0095 [30:1 33:1| 70 50| 3I 9
T17 Havlickovy sady, shrubs 563 541 (528 499 |41 34| 0.128 0109 |32:1 32:1| 72 52| 40 8
T18 Stromovka, shrubs 489 626|419 542 (12 07 0.036 0.029 |33:1 24:1 50 20 8 3
T19 Riegrovy sady, shrubs 563 649 504 592 |31 260095 009 |33:1 29:1| 8 50| 15 7
T20 Karlovo ndm., shrubs 678 720|624 669 |28 290095 0092 (29:1 32:1| 94 102| 42 14
Woody species average 516 572|462 525|26 210075 0066 [39:1 35:1| 54 40| 22 9
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1V. Numbers of chosen soil microorganisms in park and street topsoil cover (depth of 10~15 cm) within Prague in autumn 1986 and spring

1988; n.d. — not determined, n.f. — not found

Numbers of soil microorg: (logN of colony creating individua per g of soil)

Sample Locality mesophilous rlz’,il‘l?\?s- sporulating n":;(lger?e-s coliform cgzll?t%ﬁn enterococci

1986 1988 | 1986 1988 | 1986 1988 | 1986 1988 | 1986 1988 | 1986 1988 | 1986 1988
Street Tree bowls:
T1 U sjezdového paldce 54 65|61 62|48 53 |nd 43 | nf nf | nf nf [ nf nf
T2 NdbfeZi B. Engelse 61 72|60 69|55 66 |(nd 55 |nf nof |nf nf |nf nf
T3 Jednd 46 69 | 48 69 [ 38 65 |nd 52| nf nf [ nf nf [ nf nf
T4 VrSovickd 56 67|61 71|49 69 (nd. 52 (nf nf |nf nf | nf nf
TS5 VarSavskd 61 70|56 nf [43 71 |nd nf |243 nf [ nf nf [ 4] nf
T6 Italskd 60 70|59 71 47 6.7 | nd. 56 |230 nf | 24 nf. | 26 nf.
T7 Anglickd 69 70|61 7.1 (49 69 [nd. 52 | nf nf [nf nf |nf nf
Streets average 58 69|58 59 (47 66 |nd 44 |070 nf | 03 nf | 1.0 nf
T8 Stromovka, wet meadows 67 67|66 58|59 60 |nd 43 | nf nf [nf nf [nf nf
T9 Krésky les, glades 7.1 71 {70 70 |56 74 |nd. 55 |nf nf | nf nf | nf nf
T10 Stromovka, turfgrasses 6.1 73 160 63 |59 66 |nd 52 | nf nf | nf nf | nf nf
T11 Havlickovy sady, turfgrasses | 6.9 7.8 | 6.7 62 | 53 64 [nd. 73 |260 nf | nf. nf | nf nf
T12 Riegrovy sady, turfgrasses 66 74 |65 74 (nf 70 |nd 58 |nf 29 (nf nf [nf nf
T13 Karlovo ndm., turfgrasses 63 69|59 69 (52 67 |nd 55 |nf nf |nf nf |nf nf
Turfgrasses average 57 72|65 66 |47 67 |nd. 56 | 040 050 | nf. nf | nf. nf
T14 Krésky les, oak forest 69 70|49 68 (43 64 |nd. 59 | nf. nf | nf. nf | nf nf
T15 Krésky les, spruce forest 38 67 |43 66 | nf. 63 |nd 57 ([ nf nf [ nf nf | nf nf
T16 Havli¢kovy sady, shrubs 64 68 (55 57|48 63 |nd nf | nf nf | nf nf [ nf nf
T17 Havlickovy sady, shrubs 59 72|61 56|45 50 |nd 44 | nf. nf | nf. nf | nf. nf
T18 Stromovka, shrubs 56 64 |54 59 |38 66 |nd 53 |nf nf |nf nf [nf nf
T19 Riegrovy sady, shrubs 67 73|63 72|48 71 (nd 52 | nf nf |nf nf [ nf nf
T20 Karlovo nam., shrubs 72 6.9 6.1 6.9 5.6 6.7 | nd. 52 n.f. n.f. n.f. n.f. n.f. n.f.
Woody average 61 69 |55 64|40 63 |nd 45 | nf nf [nf nf | nf nf

In the table the greatest number of mesophylous,
thermophylous and sporulating groups of bacteria and
micromycetes momentary presenting in topsoils under
park turfgrasses can be seen. Lower number of them
was found to be under park woody species and the
least, surprisingly, in soil covers of street tree bowls.
On the contrary, coliform bacteria and enterococci were
cultivated only from soil covers of street tree bowls (in
25% of investigated samples) and under park turf-
grasses (14% of samples). Not considering an ability of
Escherichia coli to survive in dry soil substrate in the
form of spores, absence of the bacteria in samples does
not mean that the soil substrate is not contaminated by
faeces. An opposite may be the truth because dogs are
taken out frequently along the streets and within the parks.

Tab. V documents how topsoil of street grassy belts
is affected by accumulation of street dust. Fig. 19 shows
how street dust is spread and deposited along a road.

Street dust contents predominantly sandy grains
which are deposited mainly in the zone of increased
dust accumulation along road edges. Presented particle-
-size analyses show that topsoils of street grassy belts
contain significantly more sandy grains at marging
along a road than in the centre of the belts. The shift
towards sandy soils must drastically decrease soil water
capacity in the zone of dust deposition. Paralelly the
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zone is influenced by increased de-icing salt deposition
causing decreased water potential, increased NaCl toxi-
city etc. No wonder that only special plant species can
survive in the zones. There occur either species adapted
to the drought and which are able to grow through
depositing sand (e.g. Agropyron repens, Convolvulus
sepium) or species tolerating increased soil salinity (e.g.
Puccinellia distans, Atriplex sp., Chenopodium sp.,
Lepidium ruderale, Tripleurospermum maritimum etc.)

CONCLUSION

Urban soil covers are formed under predominant hu-
man activities. They may drastically differ in their fea-
ture from natural forest soils of given areas, as docu-
mented by the preceding review. In cities of the same
climatical zone there has been formed soil covers re-
sembling each other (urban pedotypes). Although many
data about contamination, physical and chemical prop-
erties of urban soil covers have been published, how-
ever, the relationships between urban soil substrates
and urban vegetation have been poorly researched.
Mainly street trees suffer enormously from unfavour-
able conditions of soil covers. Recently, some remedial
attempts can be noted. Fertilization, watering, turba-
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V. Distribution of chosen particle size categories in street dust (I) in the zone of i

d dust 1

ion along edges of street grassy

belts (II) and in central parts of the belts (IIT) along 3 chosen streets in Prague; X — mean, s — standard deviation

. Particle-size distribution (%)
Locality (street)
s 2.0-0.1 0.1-0.05 0.05-0.01 <0.01 mm
Ix 80.60 3.00 5.60 10.80
s 3.362 0.837 1.342 1.483
Hlavni (Spofilov) Ix 59.60 4.20 12.80 23.40
e s 5.079 0.837 0.837 4.159
I x 32.80 5.40 20.20 41.60
s 3.493 2.074 3.033 3.28
Ix 82.00 3.60 4.40 10.00
s 4.062 1.140 1.517 1.871
Ndbie?{ kpt. Jarode (Holesovice) Ix 67.80 6.80 9.40 16.00
L s 1.483 1.789 1.342 2.645
1 x 41.40 8.60 21.00 29.00
s 2.701 1.817 2.236 3.873
Ix 78.00 4.60 7.20 10.20
5 4.183 1.483 1.304 1.483
Jugosldvskych partyzdni (Dejvice) Ix 64.20 7.20 10.80 17.80
L 5 3347 2280 1.483 2.864
1 x 41.00 9.00 20.00 30.00
5 2915 1.581 3.606 4,637
Ix 80.20 3.73 5.73 10.33
s 3.986 1.335 1.751 1.543
Total Ix 63.87 6.07 11.00 19.07
p=13 s 4.824 2.120 1.852 4.464
I x 38.40 7.67 20.40 31.53
4.983 2.380 2.728 7.981
Significant differences xII/xIII oo - g b

tion, exchange of soil substrates etc. are being applied.
To practice the remedy really complete knowledge
about properties of urban pedotypes should be taken
into account.
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POKYNY PRO AUTORY

Casopis uvefejiiuje piivodni védecké préce, kratkd sdélenf
a vybérové i prehledné referdty, tzn. price, jejichZ podkladem
je studium literatury a které shrnuji nejnovéjsi poznatky v da-
né oblasti. Price jsou uvefejioviny v cesting, slovensting nebo
angli¢tiné. Rukopisy musi byt doplnény kritkym a rozsifenym
souhrnem.

Autor je plné odpovédny za puvodnost price a za jeji véc-
nou i formdlni spravnost. K prici musi byt pfiloZeno prohld-
$enf autora o tom, Ze price nebyla publikovina jinde.

O uvefejnéni price rozhoduje redakéni rada Casopisu, a to
se zfetelem k lektorskym posudkim, védeckému vyznamu
a piinosu a kvalité price.

Rozsah védeckych praci nemd presdhnout 10 stran psanych
na stroji v€etné tabulek, obrazki a grafi. V préci je nutné po-
uzivat jednotky odpovidajici soustavé mérovych jednotek SI
(CSN 01 1300).

Vlastni éiprava rukopisu md odpovidat stitni normé CSN
88 0220 (formét A4, 30 fidek na strinku, 60 dhozi na fadku,
mezi fddky dvojité mezery). Tabulky, grafy a fotografie se
doddvaji zvIast, nepodlepuji se. Na viechny piilohy musi byt
odkazy v textu.

Nizev price (titul) nemd presdhnout 85 thozi. Je nutné
vyvarovat se v ném obecnych nédzvi. Jsou vylouceny podtitul-
ky ¢lanka.

Kritky souhrn (Abstrakt) je informacnim vybérem obsa-
hu a zdvéru ¢ldnku, nikoliv viak jeho pouhym popisem. Musi
vyjadfit vSechno podstatné, co je obsazeno ve védecké prici,
a mad obsahovat zdkladni ¢iselné ddaje vcetné statistickych
hodnot. Nemd piekrocit rozsah 170 slov. Je treba, aby byl
napsin celymi vétami, nikoliv heslovité. Je uveiejiiovan a mél
by byt dodin ve stejném jazyce jako védeckad price.

Rozsifeny souhrn (Abstract) je uverejiiovdn v angli¢ting,
mély by v ném byt v rozsahu cca 2 strojopisnych stran komen-
tovéiny vysledky prdce a uvedeny odkazy na tabulky a obréz-
ky, popf. na nejdhlezitéjsi literarni citace. Je nutné jej (vcetné
ndzvu prdce a klicovych slov) dodat v anglicting, popf. v Ces-
tin€ ¢i slovenstiné jako podklad pro preklad do anglictiny.

Uvod mad obsahovat hlavni divody, pro¢ byla price reali-
zovina a velmi stru¢nou formou md byt popsin stav studované
otizky.

Literdarni prehled ma byt kritky, je tieba uvidét pouze
citace majici dzky vztah k problému. Doporucuje se co nejniz-
§i pocet citovanych autortl.

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

Vysledky — pfi jejich popisu se k vyjddieni kvantitativnich
hodnot divd prednost grafiim pied tabulkami. V tabulkéch je
tieba shrnout statistické hodnoceni naméfenych hodnot. Tato
Cdst by neméla obsahovat teoretické zdvéry ani dedukcee, ale
pouze laktické ndlezy.

Diskuse obsahuje zhodnoceni price, diskutuje se¢ o moz-
nych nedostateich a préce se konfrontuje s vysledky dfive
publikovanymi (pozaduje se citovat jen ty autory, jejichZ prace
maji k publikované prdci blizsi vztah). Je piipustné spojeni
v jednu kapitolu spolu s vysledky.

Literatura musi odpovidat stétni norm& CSN 01 0197. Ci-
tace se fadi abecedné podle jména prvnich autori. Odkazy na
literaturu v textu uvadéji jméno autora a rok vydéni. Do se-
znamu se zafad{ jen prdce citované v textu. Na price v sezna-
mu literatury musi byt odkaz v textu.

Na zvldStnim listé uvddi autor pIné jméno (i spoluautort),
akademické, védecké a pedagogické tituly a podrobnou adresu
pracoviité s PSC, éislo telefonu a faxu.

Pokud autor pouzivd v préci zkratek jakéhokoliv druhu, je
nutné, aby byly alespon jednou vysvétleny (vypsdny), aby se
predeslo omylim. V ndzvu price a v souhrnu je vhodné zkra-
tek nepouZivat.

INSTRUCTIONS FOR AUTHORS

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

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

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

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

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

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

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

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

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

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

In the section Results figures and graphs should be used
rather than tables for presentation of quantitative values. A
statistical analysis of recorded values should be summarized

“in tables. This section should not contain either theoretical

conclusions or deductions, but only factual data should be
presented here.

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

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

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

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