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Summary

The aim of the studies was to determine the effects of
media with composts, based on sewage sludge and potato pulp,
on the growth and conformation of the cultivar *Butterfly Yellow
with Blotch’. In the experiment 14 potting media, including 12
media made of 4 composts, were tested. The percentage of com-
post mixed with sphagnum peat was 25%, 50% and 75%. The
components of particular composts were as follows: I —municipal
sewage sludge 70% and straw 30%; II — municipal sewage sludge
70% and sawdust 30%; III — municipal sewage sludge 35%, pota-
to pulp 35% and straw 30%; IV — municipal sewage sludge 35%,
potato pulp 35% and sawdust 30%. Two control potting media
were used: 1 — sphagnum peat with Osmocote Exact Lo-Start
at the dose 5 gxdm?, and 2 — sphagnum peat with Azofoska at
the dose 2.5 gxdm™. There was no top-dressing during cultiva-
tion. The potting media used for pansy cultivation were rich in
essential nutrients and in certain media macroelement content ex-
ceeded the limits recommended for the species with great nutrient
requirements. The effects of the media on the growth, confor-
mation and foliage of pansies depended on compost composition
and its pecentage in a medium. The composts used for the media
were found to be suitable for pansy cultivation. Despite smaller
leaf rosettes in comparison with control plants, the pansies from
compost media grew well and showed no disease symptoms.

Key words: Viola x wittrockiana, compost, municipal sewage
sludge, potato pulp

INTRODUCTION

The garden pansy (Viola x wittrockiana Gams.)
(Erhardt et al. 2002), a plant of moderate climate,
belongs to the most popular early spring ornamental
plants. In 2006 their sale on Dutch auctions was in the

third place after pelargonium (Pelargonium sp.) and
common box (Buxus sp.). Pansy cultivation is neither
difficult nor expensive, since they are tolerant to grow-
ing conditions (Kuehny and Morales, 1998).
Peat substrates are most frequently used as growing me-
dia because of their physical properties However, peat
resources are shrinking due to its demand in ornamental
horticulture. Therefore, there is a need for finding alter-
native media, which could replace peat or minimise its
consumption for bedded plants cultivation (Rumpel,
1998). Organic materials, e.g. straw, compost, bark,
sawmill waste or coconut fibre, may be an alternative
to peat Jaroszek and Stowinska-Jurkie-
wicz, 2003). Studies on this kind of materials as
media components are conducted abroad, especially in
USA(Gouin, 1992; Andre et al. 2002). In Poland
studies showed favourable properties of composts from
municipal sewage sludge used in agriculture and green
areareclamation (Krzywy et al.2002; Karon and
Piert, 2006). In the year 2003 at Szczecin University
of Agriculture, studies were undertaken to evaluate the
usefulness of municipal sewage sludge composts for
the culivation of several species of ornamental plants
(Krzywy et al. 2007).

The aim of the studies was to determine the ef-
fects of media containing peat and composts made from
municipal sewage sludge, potato pulp and structure-for-
ming components — straw and sawdust — on the growth
and conformation of garden pansy.

MATERIALS AND METHODS

The studies were conducted in the years 2004-
2006 in a cold greenhouse of Szczecin University of

* Badania finansowane ze $§rodkow na nauke w latach 2004-2007 jako projekt badawczy nr 2 PO6R 073 27
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Agriculture. Seeds of a parviflorous cultivar of garden
pansy from the Belgium firm Rudy Raes were the study
material. On 1 September 2005 the seeds of ‘Butterfly
Yellow with Blotch’ were sown into boxes at the spa-
cing 2 x 1 cm, into sphagnum peat of pH 6.2, supple-
mented with Osmocote Exact Lo-Start at the dose of
2.5 gxdm?.

The media for pansy cultivation were prepared
from 4 kinds of composts made in the autumn of 2004,
whose composition was as follows: compost I — muni-
cipal sewage sludge 70% and rye straw 30%; compost
IT — municipal sewage sludge 70% and coniferous tree
sawdust 30%; compost III — municipal sewage sludge
35%, potato pulp 35% and rye straw 30%; compost IV
— municipal sewage sludge 35%, potato pulp 35% and
coniferous tree sawdust 30%. Composts fermented for
7 months. The origin of the components used for com-
post preparation, their chemical composition; the course
of composting process and chemical characteristics of
these composts are given in the paper of Krzywy et
al. (2007).

In August of 2005 12 media were made from
4 composts and sphagnum peat. Composts constituted
25%, 50% and 75% of the mix. The composition of par-
ticular media was as follows: 1 — 25% compost I, 75%
peat; 2 — 50% compost I, 50% peat; 3 — 75% compost
I, 25% peat; 4 — 25% compost 11, 75% peat; 5 — 50%
compost II, 50% peat; 6 — 75% compost 11, 25% peat;
7 — 25% compost III, 75% peat; 8 — 50% compost 111,
50% peat; 9 — 75% compost III, 25% peat; 10 — 25%
compost IV, 75% peat; 11 — 50% compost IV, 50% peat;
12 —75% compost IV, 25% peat. Two variants of control
media were used: control 1 — peat neutralised with chalk
and dolomite to pH 6.0 + fertiliser Osmocote Exact
Lo-Start 5-6M (15+8+10) at the dose 5 gxdm™; control
2 — peat neutralised with chalk and dolomite to pH 6.0
+ Azofoska (13,6+6,4+19,1) at the dose 2.5 gxdm™. The
chemical analyses of sphagnum peat and media are pre-
sented in Table 1. On the basis of their results, the media
whose pH was too low were neutralised with chalk and
dolomite, using a neutralisation curve.

The media with a low content of nitrogen and po-
tassium were supplemented with ammonium nitrate and
potassium sulphate to level the amount of these elements
as in the second control variant. The seedlings with 3-4
leaves were transplanted into the media in 10-cm pots
and placed in a foil tunnel. During the cultivation pe-
riod from the first decade of October 2005 to the first
decade of June 2006, no extra top dressing was applied.
In each variant 20 plants were cultivated, 5 plants in 4
replications.

In the year 2006 morphological measurments
were taken in a vegetative (2.01.2006) and generative
stage (12.04.2006). The plant height and diameter were
measured, the number of leaves calculated and green-
ing index determined using Chlorophyll Meter SPAD-

502 (Minolta) in SPAD units. The obtained results were
verified by means of the analysis of variance (Anova)
for one factor experiments at the level o =0.05.

RESULTS

The cultivar ’Butterfly Yellow with Blotch’ cul-
tivated in compost media in winter season differed
slightly in the plant height and leaf rosette diameter
(Tab. 2). The plants growing in the control medium
with Osmocote Exact were significantly the highest.
The smallest height and diameter were found in pan-
sies from the medium containing 50% of compost
made from sewage sludge and sawdust. The pansies
cultivated in the medium 11 — with 75% of compost
made from sewage sludge, potato pulp and straw, did
not differ significantly from them in their conforma-
tion. Similarly small rosettes were observed in the pan-
sies from 75% of sewage sludge and straw or sawdust
(medium 5 and 8). In the medium 14 — with 75% of
compost IV — the plants had the most abundant foliage
but did not differ statistically in the number of leaves
from the plants from the other media, except medium
5 and 7 whose plants were characterised by the smal-
lest number of leaves. In the vegetative stage, the gre-
ening index of pansies from the examined media was
similar. Only the plants from the media with 75% of
compost I1I had the smallest greening index.

In the flowering stage, significant differences
were observed in the height of pansies from the me-
dium containing Osmocote Exact and those from the
medium with 50% of compost made from sewage
sludge and straw — they were by 2.0 cm shorter on
the average (Tab. 2). In the media containing compost
IV (sewage sludge, potato pulp and sawdust), with
the increase of compost content the leaf rosette dia-
meter enlargement was noted; the greatest with 75%
of compost IV. 25% of compost III resulted in the
smallest rosette. The most abundunt foliage was fo-
und in the pansies cultivated in the control media and
the media with the compost from sewage sludge and
straw. The analysis of the effects of particular com-
posts showed that the application of compost from
sewage sludge and sawdust decreased the number of
leaves. The plants from 75% of compost I and III had
by 30% fewer leaves, on the average, than those from
the peat with Osmocote Exact.

DISCUSSION

Garden pansies belong to bedded plants of mod-
erate cultivation requirements and are tolerant to grow-
ing conditions. However, in order to obtain the market-
able material of good quality, they require the constant
availability of nutrients, especially during their inten-
sive growth (Startek, 2003). There is no information
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Table 1
Chemical composition of applied media.

Available forms
(mgxdm)
Media pH(H,0)| N-NO, P K Ca Mg @ ;zlggmz)

Peat 3.6 17 20 6 42 27 0.35
1* 44 364 460 289 1132 303 2.98
2 5.2 785 687 379 2265 500 3.66
3 5.5 800 847 385 3478 580 4.37
5.1 326 419 139 1430 236 1.65

5 5.9 346 671 224 2690 309 1.69
6 6.4 945 741 256 3080 327 1.66
7 4.6 298 417 454 1080 191 1.26
8 5.6 386 518 644 1596 285 1.44
9 6.4 610 631 840 2238 268 1.64
10 4.7 186 186 75 925 128 0.73
11 5.8 281 348 180 1625 202 0.83
12 6.0 294 668 311 2390 269 2.03

* Media components:

. compost I 25%, peat 75%;
. compost I 50%, peat 50%;
. compost I 75%, peat 25%;
. compost II 25%, peat 75%;
. compost II 50%, peat 50%;
. compost II 75%, peat 25%;
. compost III 25%, peat 75%;
. compost III 50%, peat 50%;
. compost III 75%, peat 25%:
10. compost IV 25%, peat 75%;
11. compost IV 50%, peat 50%;
12. compost IV 75%, peat 25%.

0 NN AW —
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Composition of the compost calculated into dry matter:

Compost I — municipal sewage sludge 70%, rye straw 30%

Compost II — municipal sewage sludge 70%, sawdust from coniferous trees 30%
Compost I1I — municipal sewage sludge 35%, potato pulp 35%, rye straw 30%

Compost IV — municipal sewage sludge 35%, potato pulp 35%, sawdust from coniferous trees 30%
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in available literature concerning the optimal content of
essential nutrients in a medium. It is known that they
thrive in peat media containing slow-release fertilisers
e.g. Osmocote Plus, Osmocote Exact and traditional
ones provided a top-dressing is applied (Startek,
2003). Positive results were also obtained when coco-
nut fibre was used for cultivation. It had a particularly
favourable effect on the emergence of pansies. Up till
now the effects of the media containing sewage sludge
on the growth and flowering of pansies have not been
investigated in Poland. There is not much detailed infor-
mation on the effects of composts on the quality of other
species of bedded plants. Reports of foreign authors
show that 20-50% of sewage sludge (Gouin, 1992) or
30% (Bragg et al. 1993) may be added to peat, but
it causes a slight weakening of the plant growth. And -
re et al. (2002) state that even 50 to 100% of sewage
sludge may be used in the case of bedded pelargonium.
Our studies revealed that pansies tolerate 75% of
composts containing from 70-35% of sewage sludge in
the medium, but their conformation depends on compost
composition and the percentage of compost in the medi-
um; the plant height and diameter can either increase or
decrease with the compost content increase. It was ob-
served that 50% compost supplement in the media under
study had a favourable effect on the degree of greening
leaves which were intensively green in the course of the
experiment. In the studies of Startek et al. (2006)
and Dobrowolska et al. (2007) on New Guin-
ea Impatiens cultivated in sewage sludge composts,
similar results were obtained; although these plants
were slightly smaller than control plants, the applied
composts did not worsen their marketable value. The
conducted studies and observations on the growth of
garden pansy indicate that the composts from sewage
sludge may be used in the cultivation of pansies.

CONCLUSIONS

1. The applied media containing composts are rich
in essential nutrients. In some media macroelement
content exceeds the limits recommended for the species
with great nutrient requirements.

2. The effects of the media on the growth, conforma-
tion and foliage depend on the compost composition and
its percentage in a given medium.

3. On the basis of the plant growth and development,
it is found that the composts used for the media pre-
paration may be applied in pansy cultivation. Despite
a smaller size of leaf rosettes in comparison with control
groups, the plants grow and develop properly and show
no disease symptoms.
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Wplyw podlozy kompostowych
na wzrost i kwitnienie bratkéw ogrodowych
z grupy drobnokwiatowych

Cz. 1. Wzrost i pokroj roslin

Streszczenie

Celem badan bylo okreslenie wptywu podto-
zy z udzialem kompostéw na bazie osadu Sciekowego
i wycierki ziemniaczanej na wzrost i pokrdj bratka ogro-
dowego odmiany ’Butterfly Yellow with Blotch’. W do-
$wiadczeniu testowano 14 podlozy, w tym 12 podlozy
kompostowych, skomponowanych z 4 kompostow, kto-
rych udzial w mieszance z torfem wysokim wynosit 25,
50 1 75%. Sktad rzeczowy kompostow byt nastepujacy:
I — komunalny osad $ciekowy 70% i stoma 30%; 11 — ko-
munalny osad $ciekowy 70% i trociny 30%; I1I — komu-
nalny osad $ciekowy 35%, wycierka ziemniaczana 35%

i stoma 30%; IV — komunalny osad $ciekowy 35%, wy-
cierka ziemniaczana 35% i trociny 30%. Zastosowano
2 podtoza kontrolne na bazie torfu wysokiego: 1 — torf
z nawozem Osmocote Exact Lo-Start w dawce 5 gxdm™
oraz 2 — torf z Azofoska w dawce 2,5 gxdm™. W trakcie
uprawy nie stosowano nawozenia pogtéwnego roslin.
Zastosowane do uprawy bratkéw podloza zawie-
rajace komposty byty zasobne w podstawowe sktadniki
pokarmowe, a w niektorych podtozach zawarto$¢ ma-
krosktadnikow przekraczata liczby graniczne zalecane
dla gatunkéw o duzych wymaganiach pokarmowych.
Wptyw podtozy na wzrost, pokr6j i ulistnienie bratkéw
zalezat od sktadu rzeczowego kompostow i od procen-
towego udziatu kompostu w podtozu. Stwierdzono,
ze komposty uzyte do sporzadzenia podtozy nadaja si¢
do uprawy bratkéw. Rosliny te, mimo ze miaty mniejsze
rozmiary rozet li§ciowych niz rodliny kontrolne, rosty
prawidlowo i nie wykazywaty oznak chorobowych.
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