ACTA AGROBOTANICA
Vol. 61 (1): 159-166
2008

THE INFLUENCE OF CULTIVATION METHOD ON THE FLOWERING
OF SALVIA HORMINUM L. ‘OXFORD BLUE’

Elzbieta Pogroszewska, Halina Laskowska

Institute of Ornamental Plants and Landscape Architecture, University of Life Sciences in Lublin
Leszczynskiego 58, 20-068 Lublin, Poland
e-mail: epogroszewska@autograf.pl

Received: 3.10.2007

Summary

Salvia horminum L.) ‘Oxford Blue’ was grown from
transplants or it was direct seeded. Four sowing dates were ap-
plied: 15 March or 30 March — in a greenhouse, in order to ob-
tain transplants, 13 April, 27 April and 11 May — sown directly
into the ground. Three plant densities were applied: 25 plantsxm?,
16 plantsxm?, 12 plantsxm?. It was found that Horminum sage can
be grown from transplants or direct seeded. The cultivation from
transplants is more advantageous due to the earlier flowering of
plants, by about two weeks, and a better quality of inflorescences
evaluated in terms of their length and size of bracteoles. Direct
sowing of Horminum sage at two-week intervals from the 2nd
decade of April till the 2nd decade of May ensures that by the end
of August mature inflorescence stems are obtained, ready for cut-
ting. A delay in the date of sowing results in the development of
significantly shorter inflorescence stems, irrespective of the plant
density. Plant density does not affect significantly the length of
the period of inflorescence formation and the date of flowering,
but a larger spacing is favourable to plants growing big, what
results in a larger fresh weight of the above-ground portion. Sage
grown from transplants responses to favourable climatic condi-
tions by the development of bigger inflorescences.

Key words: Salvia horminum, flowering, cultivation method,
plant density

INTRODUCTION

Salvia horminum L. (S. viridis L., S. viridis var.
horminum /L/. Batt. & Tr.) — (charming, green, erect)
— is a border plant species, not very common in our co-
untry. In wild state, it is found in the Mediterranean Sea
region. It is partly frost-resistant. In Poland it is grown
as an annual plant. It flowers throughout the whole sum-
mer, producing unusually ornamental, coloured bracte-
oles clustered in the upper part of rigid, erect, branched
stems. Bracteoles are white or, depending on the variety,
violet, red-violet, pink, pink-purple, violet-blue, purp-

le-blue, blue. Horminum sage, planted in large groups,
creates a strong colour accent in a flower bed. It is per-
fectly suitable for cut flowers and for drying (Nowak,
2002; Krause et al. 2004). The sowing date and the
spacing at which plants grow affect the flowering pat-
tern and morphological traits of annual plants, thereby
the ornamental effect in a flower bed as well as the time
of harvest maturity of inflorescence stems intended for
cut flowers and for drying (Krause, 1997; Burda,
2000; Laskowska andKarczmarz,2000;Kar-
czmarz and Laskowska,2003a,2003b;Puczel
and Wazbinska,2003; Wraga and Zawadzin-
ska,2003;Karczmarz and Laskowska,2004).
The aim of the study was to determine the influence of
the date of sowing Salvia horminum L. seeds and the
place of sowing: in a greenhouse or in the field, as well
as the influence of plant density on its flowering.

MATERIALS AND METHODS

The experiment was conducted in the years 2004
and 2005 on plants of Salvia horminum L. ‘Oxford
Blue’. Sage seeds were sown in a greenhouse — in or-
der to obtain transplants, or directly into the ground. 4
sowing dates were applied — the first one on 15 March
in 2004 and on 30 March in 2005 — in the greenhouse in
boxes with peat substrate mixed with sand at a 3:1 ratio,
enriched with Azofoska (0.2 g perxdm? of substrate). At
the 2-3 leaf stage, seedlings were transplanted into plug
trays (6 cm x 6 cm) into the same substrate which was
used for sowing. On 17 May in 2004, and on 21 May
in 2005, the transplants were planted into the ground
on plots with the dimensions of 1.40 m x 1.40 m. The
second, third and fourth dates were dates of sowing dire-
ctly into the ground (on the same plots) on, respectively:
13 April, 27 April and 11 May. The second factor in the
experiment was 3 plant densities: 25 plantsxm? (20 cm x
20 cm spacing), 16 plantsxm? (20 cm x 30 cm spacing),
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12 plantsxm? (25cm x 35cm spacing). The experiment
was to be carried out in three replicates, with the plot
being a replicate. In the field, several seeds were sown
into each hole at the a.m. spacing, and after emergence
the seedlings were thinned, leaving the strongest one.
The date of the start of flowering of the plants was noted
— 3 coloured upper bracteoles on the first flowering stem
— and the date of commercial maturity (a half of bracteo-
les coloured), and based on that, the length of the period
from sowing to the start of flowering and the date of
commercial maturity of the first flowering stem were de-
termined. The first 10 flowering plants on the plot were
taken into account. At the commercial maturity stage,
morphological traits of inflorescence stems were deter-
mined. The height of the inflorescence stem, the length
of the coloured inflorescence and the diameter of the
bracteole were determined. In the last decade of Sep-
tember, the experiment was terminated, estimating the
fresh weight of the above-ground portion of the plants.
The study results were analyzed statistically by means
of variance analysis. In evaluating the significance of
differences between the means, Tukey’s test was used,
calculating confidence half-intervals at the level of sig-
nificance of P=0.05.

Soil conditions

The experiment was carried out on grey-brown
podzolic soil from loess-like deposits containing, on the
average, 1.66% of humus in the arable layer. The avera-
ge content of available nutrients, calculated based on re-
sults of the Chemical and Agricultural Station in Lublin,
is presented in Tab. 1. It was similar in both years.

Meteorological conditions

Thermal and soil moisture conditions in 2004
were less favourable to the vegetation of sage plants
than in 2005. In the period after planting the transplants
in May, June and July 2004, average monthly tempe-
rature was lower than long-term average temperature
(Tab. 2). In May and June, in the period of initial growth
of the direct-seeded plants, there was also a shortage of
rainfall. It was only in July that the monthly rainfall total
was higher than the long-term average. In August the-

re was high temperature with lower rainfall, compared
to long-term values. In 2005, before planting the trans-
plants, there was significant rainfall positively affecting
soil moisture. In the 3rd decade of May, in the initial
period after planting the transplants, temperature mai-
ntained at a high level. The warmest month was July
— monthly average temperature was higher than long-
term temperature by 1.5°C. In the 3rd decade of July and
in the 1st decade of August, intensive rainfall occurred.
In the remaining period, rainfall was much smaller.

RESULTS AND DISCUSSION

Based on the conducted study, it was found that
the period from sowing to the stage of commercial ma-
turity of Horminum sage stems is relatively short — it is
from about 10 up to about 17 weeks. A short growing
period, as reported by Now ak (2002), allows the time
of flowering to be adapted to the needs of a producer spe-
cialising in the cultivation of plants for cut flowers and
for drying. Sage sown at different dates was characteri-
sed by significant variations in the length of the period
of inflorescence formation and the related start date of
flowering of the plants, as well as the date when inflore-
scence stems reach the commercial maturity stage (Tab.
3). When analyzing the two-year average of the length
of the period of inflorescence formation, it was observed
that the later seeds were sown, the shorter the period of
inflorescence development was, which indicates a signi-
ficant participation of environmental factors (in addition
to internal genetically controlled factors) in regulating
the transition of plants from the vegetative to genera-
tive stage (Kopcewicz and Lewak, 2002). This cor-
relation manifested itself more clearly in the first year
of observation, confirming results obtained by Puczel
and Wazbinska (2003) in their study on Craspedia
globosa. The period of inflorescence development in
the plants produced from transplants obtained from the
earliest date of sowing — in the greenhouse — was the
longest, but the plants produced using this method flo-
wered first (Tab. 3). Sowing seeds of annual plants into
boxes in a greenhouse is a proven method of obtaining
earlier flowering of species sensitive to low temperature
(Chmiel, 2000). In the first year of study, when seeds

Table 1
Content of nutrients in soil at the end of plant vegetation.

q Nutrients (mgxdm of soil) Oreanic
(ian 0) Salinity subftance
2 -3
(g NaClxdm™) %)
N-NO, P K Mg Ca
6.6 0.16 315 140.5 210.0 98.0 598.2 1.66
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Table 2
Meteorological data according to measurements of the Felin Meteorological Station of the Agricultural University
in the sage vegetation period in the study years 2004-2005.

Temperature in°C Rainfall in mm
Months Decade means Mean M Mean W Decade totals _—_— Total W
I I I 1951-2000 I I I 1951-2000
2004
March -3.4 5.6 6.0 2.8 1.0 17.7 42 | 12.0 339 25.8
April 52 8.8 9.8 7.9 7.5 246 | 104 | 3.1 38.1 40.6
May 13.6 | 108 | 114 11.9 13.1 10.1 11.3 | 16.6 38.0 57.2
June 15.7 | 158 | 16.1 15.8 17.0 3.7 259 | 20.3 49.9 65.9
July 17.1 | 17.3 | 20.0 18.1 18.2 4.7 27.5 | 583 90.5 73.6
August 19.0 | 19.2 | 17.0 18.3 17.2 14.7 9.1 | 247 48.5 71.1
September 140 | 143 | 104 12.8 13.1 1.2 04 | 12.6 14.2 51.4
2005
March -4.4 1.0 2.9 -0.2 1.0 21.7 | 21.3 | 5.0 48.0 25.8
April 9.0 10.9 7.4 9.1 7.5 0.2 40 | 144 18.6 40.6
May 10.8 | 10.5 | 18.0 13.1 13.1 328 | 65.0 | 0.2 98.0 57.2
June 134 | 172 | 174 16.0 17.0 47.1 7.4 1.4 55.9 65.9
July 189 | 199 | 204 19.7 18.2 0.0 224 | 874 109.8 73.6
August 165 | 164 | 17.8 16.9 17.2 1039 | 32 1.6 108.7 71.1
September 16.8 | 144 | 135 14.9 13.1 0.0 8.9 9.1 18.0 51.4
M — for months W — for years

in the greenhouse were sown 2 weeks earlier compa-
red to the second year, the first flowering inflorescences
were obtained on 9 June. In the second year — 19 June,
respectively, by about 12 and 17 days earlier compa-
red to the plants obtained from the earliest (13 April)
sowing directly into the ground. The flowering of sage
plants grown from transplants already in the first decade
of June — 86 days after sowing — confirms a positive
opinion of Nowak (2002) relating to the suitability of
this species for its use in flower beds, where it is impor-
tant to obtain quickly the ornamental effect. The incre-
asingly later sowing into the ground resulted in increa-

singly later flowering of the plants: a two-week delay in
sowing resulted in a 11 — and 5-day shift of flowering
of the plants in the first year, and a 3- and 13-day shift
in the second year of study. The delay in sowing seeds
of annuals by 3-4 weeks in relation to the date recom-
mended by plant growers is justified by the purpose of
obtaining the longest flowering of plants, even until au-
tumn ground frosts (Krause, 1997).

Differences between the average lengths of the
period of inflorescence development, resulting from
different plant densities, were mostly insignificant
(Tab. 3).
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The two-year average period from sowing
to commercial maturity of inflorescence stems also de-
pended on the date of sowing: the later seeds were sown,
the lower the value of the investigated trait was. It could
be observed more clearly in the second year than in the
first year. A similar correlation was observed by Wra -
ga and Zawadzinska (2003) in determining the
length of the period from sowing to the first harvest of
Craspedia globosa stems. The length of the period from
seed sowing to commercial maturity of inflorescence
stems did not depend on plant density (Tab. 3).

The commercial maturity of inflorescence stems
was reached earliest by the plants produced from trans-
plants: 26 June in the first year, and 27 July in the se-
cond year of study, earlier by, respectively, 12 days and
15 days than the direct-seeded plants. Karczmarz
and Laskowska (2003b) report that the harvest of
stems of yellow ageratum (Lonas annua) grown from
transplants was hastened by over two weeks. In our own
study, dates of sowing into the ground later by 2 weeks
and 4 weeks resulted in the plants entering the stage of
harvest maturity of stems later by, respectively, 13 and
3 days in the first year of study, and by 4 and 13 days in
the second year, in spite of the fact that, as stated above,
the period of inflorescence formation shortened as the
sowing was delayed. In the experiment of Wraga and
Zawadzinska (2003), the first harvest of Craspedia
globosa stems was carried out at the same time, in spite
of the shift in the date of sowing by a month.

Cultivating plants with different densities resul-
ted in differences in start dates of flowering and in dates
of the occurrence of the commercial maturity stage by 1
—5 days. A study of Burda (2000) on common sunflo-
wer (Helianthus annuus) shows that an increase in plant
density does not affect the date of its flowering.

The sowing date and the related plant cultivation
method affected morphological traits of inflorescence
stems (Tab. 4). The plants obtained from transplants
produced shorter inflorescence stems than the stems of
the direct-seeded plants. Jadczak (2001) obtained
similarly lower plants when cultivating common sage
(Salvia officinalis) from transplants. A delay in the date
of sowing directly into the ground resulted in the deve-
lopment of shorter inflorescence stems. The inflorescen-
ce stems of the plants obtained from the latest sowing
into the ground (11 May) were almost 10 cm shorter
than the stems of the plants obtained from the sowing
a month earlier (13 April), what could be observed in
both years of study, although Wraga and Zawa-
dzinska (2003), in their study on Craspedia globo-
se, did not find any effect of the date of sowing on the
length of inflorescence stems.

The plant density had a significant effect on the
two-year average height of the inflorescence stem. For
all the dates of sowing, the height of the inflorescence

stem of the plants grown with the largest spacing was
significantly smaller than the height of the inflorescence
stem of the plants grown with the largest plant density.
Similarly, scarlet sage (Salvia coccinea) in an experi-
ment of Krause (1997) and ribwort plantain (Planta-
go lanceolata) in an experiment of Kotodziej and
Widniewski (2001), in which a larger plant density
was used, grew stronger. In our own study, this corre-
lation occurred clearly in the first year of study. In the
second year, a tendency to produce shorter stems was
observed in the plants growing at a larger spacing.

The date of sowing and the related cultivation
method affected the length of the coloured inflorescence
(Tab. 4). The plants grown from transplants produced
the longest inflorescences compared to the direct-seeded
ones, which was clearly marked in the second year of
study. The plant density did not affect the length of the
coloured inflorescence, although Krause (1997) fo-
und that an increase in density of planting of scarlet sage
(Salvia coccinea) plants resulted in the formation of lon-
ger inflorescences. However, Karczmarz and La-
skowska (2003b) did not demonstrate any effect of
plant spacing on the quality of yellow ageratum (Lonas
annua) inflorescences, similarly as Burda (2000) on
the quality of common sunflower (Helianthus annuus)
inflorescences. It should be stressed that in the second
year of our study the plants produced from transplants
had significantly longer inflorescences, in spite of the
fact that seeds had been sown 2 weeks later compared
to the first year of study. An analogous difference was
observed with respect to other traits characterising the
quality of inflorescence stems, which was probably at-
tributable to a longer period of maturation of inflore-
scences in the second year of study and which indicates
a response of sage to the pattern of climatic conditions.
In the period following planting the transplants and in
subsequent months, average decade air temperature
was generally higher in the second year of study. The
monthly rainfall total was also higher during the time of
inflorescence development, and soil moisture determi-
nes, among other things, the size of bracteoles (Nowak
2002).

Inflorescences of the plants produced from trans-
plants were more ornamental: they had significantly
larger bracteoles — with a larger diameter, compared
to inflorescences of the direct-seeded plants (Tab. 4).
It could be observed particularly in the second year
of study. Karczmarz and Laskowska (2003b)
report that yellow ageratum (Lonas annua) stems of
plants from transplants had a greater decorative value.
In our own study, the smallest bracteoles were observed
in the plants obtained from the latest date of direct so-
wing. The plant density did not affect significantly the
dimension of the bracteoles. However, this factor affec-
ted the fresh weight of the above-ground portion. The
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plants cultivated with a larger spacing, which had more
room and less competition for nutrients, sunshine and
water, (Moniuszko and Wisniewski, 2001),
grew larger and branched out more, what translated into
a larger fresh weigh of the above-ground portion (Tab.
4), thereby flowering abundance, since each lateral stem
ends with an inflorescence and produces next branches
— secondary stems — which also flower. The dependence
of plant weight on spacing was studied by Moniusz-
ko and Wisniewski (2001), noting that the weight
of particular plants of valerian (Valeriana officina-
lis) decreased as their density per unit area increased.
Karczmarz and Laskowska (2003b) obtained the
highest yield of Lonas annua inflorescences from plants
growing with the least density. Such plants were also
most branched (Karczmarz and Laskowska
(2003a). Martyniak-Przybyszewska and
Wojciechowski (2003) obtained the highest yield
of fresh herb of common basil (Ocimum basilicum) with
the largest spacing of these plants. In our own study,
the plants grown from transplants — obtained from the
earliest-sown seeds — were characterised by the highest
fresh weight. Likewise, Biesiada and Oszmianski
(2003) obtained the highest fresh weight of Echinacea
purpurea from plants from the earliest sowing, when in-
vestigating the effect of the date of planting resulting
from different sowing dates on the growth of this plant.
Ziombra (2001), when studying the influence of cul-
tivation method on the yielding of common basil (Oci-
mum basilicum), obtained a higher yield of herb from
transplants compared to direct sowing. Karczmarz
and Laskowska (2003b) obtained more abundan-
tly flowering plants of Lonas annua when they were
grown from transplants.

CONCLUSIONS

1. Salvia horminum L. can be grown from transplants
or it can be direct seeded. The cultivation from trans-
plants is more advantageous due to the earlier flo-
wering of plants, by about two weeks, and a better
quality of inflorescences evaluated in terms of their
length and size of bracteoles.

2. Direct sowing of Salvia horminum at two-week inter-
vals from the 2nd decade of April till the 2nd deca-
de of May ensures that by the end of August mature
inflorescence stems are obtained, ready for cutting.
A delay in the date of sowing results in the develop-
ment of significantly shorter inflorescence stems, ir-
respective of the plant density.

3. Plant density does not affect significantly the length of
the period of inflorescence formation and the date of
flowering, but a larger spacing is favourable to plants
growing big, what results in a larger fresh weight of
the above-ground portion, in spite of inflorescence
stems being shorter.

4. Sage grown from transplants responses to favourable
climatic conditions by the development of bigger in-
florescences.
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Wplyw sposobu uprawy na kwitnienie
szalwii trojbarwnej Salvia horminum
L. ‘Oxford Blue’

Streszczenie

Szatwig trojbarwna (Salvia horminum L.) ‘Ox-
ford Blue’ uprawiano z rozsady lub z siewu nasion
wprost do gruntu. Zastosowano 4 terminy siewu: 15.03
lub 30.03 — w szklarni, w celu uzyskania rozsady, 13.04,
27.04. 1 11.05. — wprost do gruntu. Zastosowano 3 za-
geszezenia rodlin: 25 rodlinxm?, 16 roslinkm?, 12 roslin/m?,
Stwierdzono, ze szalwia trdjbarwna moze by¢ uprawia-
na z rozsady, jak tez z siewu nasion wprost do grun-
tu. Uprawa z rozsady jest korzystniejsza ze wzgledu
na wcezesniejsze o okoto 2 tygodnie zakwitanie roslin
1 lepsza jako$¢ kwiatostanow oceniang ich dlugoscia
1 wielkoscia przykwiatkow. Wysiew nasion szatwii trdj-
barwnej bezposrednio do gruntu w odstegpach dwuty-
godniowych od II dekady kwietnia do II dekady maja
zapewnia uzyskanie dojrzatych do cigcia pedow kwia-
tostanowych do konca sierpnia. Opdznianie terminu
wysiewu nasion powoduje wytwarzanie istotnie krot-
szych peddéw kwiatostanowych niezaleznie od zaggsz-
czenia ro$lin. Zaggszczenie roslin nie wptywa istotnie
na dtugo$¢ okresu formowania si¢ kwiatostanow i ter-
min ich kwitnienia, ale wigksza rozstawa sprzyja rozra-
staniu si¢ ro$lin co skutkuje wigksza §wieza masa czeg-
$ci nadziemnej. Szatwia uprawiana z rozsady reaguje
na korzystne warunki klimatyczne wytwarzaniem bar-
dziej okazalych kwiatostanow.
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